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Make It Kasy 


T is natural for one not exactly to 

shirk, but not to do as promptly 
and regularly and thoroughly any- 
thing that is difficult and disagree- 
able as something that is easy. 


_And this is all the more natural 
and true if he feels that the difficul- 
ties and discomforts are 
avoidable. 


easily 


You can get more and better re- 
sults out of your men by making 
their task as simple, as easily under- 
stood and as agreeable to perform 
as its nature will permit. 


Light and ventilation may cost 
something, but you will get and keep 
better help in clean, comfortable sur- 
roundings with the conveniences that 
encourage a man to keep himself pre- 
sentable than you will with a nail on 
the wall for a wardrobe and a pail 
of dirty water for a lavatory. 


Rents are high and space is valu- 
able, but before you crowd machin- 
ery so that one can hardly get around 


it, think of the man who has to take 
it apart once in so often and what 
may happen if that “‘so often”’ is not 
often enough. 


Before: you stick that valve in an 
unreachable or awkward position, 
think of the men who will have to 
open and close and pack it. 


Fixed lights upon gages, thermome- 
ters, oil feeds, etc., that should be 
frequently observed, handy outlets 
for extension lights, safe platforms 
for inaccessible parts requiring regu- 
lar attention,fixed steps for mounting 
to apparatus out of easy reach — all 
make the day’s work easier and more 
likely to be well and regularly done. 


Such things cost a little money. 
They cost more in the thought and 
observation of one who can seertheir 
need and service. Their return upon 
the investment is 
sure, if irreducible SZ. } 
to an exact expres- Lo, 
sion in dollars and ‘F]- Sows 
cents. 
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Mixed-pressure Turbine 
an Important Link in 


Improving Ice 


By F. A. WESTBROOK 


Consulting Engineer 


N ACCOUNT of being in a rapidly growing 
residential section of the city, the Desbrook Ice 
Company, Brooklyn, N. Y., found it necessary 
to make plans for present and future additions to the 
capacity of its plant. This was not a simple matter 
because most of its power equipment was designed for 
steam drive and there was no space available in the 
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NSTALLING a steam-electric 
drive makes possible the ad- 
dition of two seventy-five ton ice 
machine in place of one thirty- 
ton steam-driven unit, and in- 
creases economy of manufacture. 


Plant 











by means of one 90-ton, one 65-ton.and. one 30-ton 
ammonia compressor, total capacity 185 tons, driven by 
separate noncondensing Corliss engines. This ma- 
chinery together with the necessary boiler capacity oc- 
cupied all the space available in the power house. 

An analysis of the seasonal fluctuation of the business 
showed that two new 60-ton electric compressors would 




















Fig. 1—Mired-pressure Terry turbine improves plant economy by utilizing engine exhaust 


engine room for additional machines. The company 
operates its own steam plant instead of buying central- 
station power because it is also in the coal business 
and has a large amount of screenings available, which 
cannot be disposed of to its regular customers and con- 
sequently furnishes cheap fuel. The problem, therefore, 
resolved itself into replacing some of the old units with 
new ones of the more efficient electric-driven type. 

The former maximum production of ice was 210 tons 
per day of twenty-four hours. This was accomplished 


carry the production during the six slack winter months 
for a long time to come, and that by retaining the exist- 
ing 65-ton machine and the 90-ton machines, the com- 
bined capacity of 275 tons would be sufficient for the 
maximum demands of the six warm months of the year. 
This meant that the 30-ton Corliss engine-driven unit 
could be dispensed with and the problem was to sub- 
stitute two 60-ton machines in its place. The plans 
ultimately were changed to provide for two new 75-ton 
units instead of those of 60-ton. @ne of these was 
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installed and found to make the desired increase of 
production possible at a pronounced saving. 

It was found after making steam-consumption tests 
that by installing a 500-kw., 125-lb. and 16-lb. abs. 
mixed-pressure alternating-current turbo-generator and 
using the exhaust steam from the two Corliss engines 
retained, plus a small amount of high-pressure steam 
when necessary, it would be possible to install the two 
new 60-ton compressors, drive them by means of syn- 
chronous motors and also remove one boiler. The two 
motor-driven compressors could fit 
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handle the new equipment as the old but since the new 
production is 50,000 tons per year instead of 42,000 the 
cost per ton is reduced from $0.67 to $0.58 (Table II), 
resulting in a total saving of 
50,000 & 0.67 50,000 & 0.58 — $4,500 

The cost of water for ice does not change, and the 
cost of power for pumping the cooling water for the 
turbine condenser is included in the fuel consumption. 
Furthermore, the maintenance of the turbo-generator 
and electrically driven ammonia compressors is less 








into the space occupied by the one 
30-ton Corliss-engine-driven compres- 
sor and the turbo-generator outfit and 
its condenser could take the space of 
the superfluous boiler. 

With this arrangement the elec- 
trically operated compressors being 
of sufficient capacity for cold-weather 
production, would be run the year 
around and the old, less-efficient ma- 
chines would be brought into use only 
during the warm weather. Of course 


in winter when the noncondensing 
Corliss engines are shut down, the 
condensing turbine would run on 


high-pressure steam. In this way 
production could be increased about 
18 per cent and the cost per ton of 
ice decreased about 65 per cent. The 
change, involving the dismantling of 
existing machinery, could be made 
during the winter when only a part 
of the machinery was needed. 

Tables I and II show the schedule 
of ice production and cost which can 
be secured, and at the end of these 
tables are summaries showing the old 
and new units of production. 

The estimated investment required 
based on two new 60-ton units would 
total $65,700. To this should be 
added 20 per cent, or $13,140 for 
centingencies and engineering, mak- 

















ing a grand total of $78,840. 

The annual savings realized from 
the new 60-ton equipment in coal and 
labor as shown in Tables I and II 





as hereinafter explained, are: 

Coal. pind eta eave an Gian ae cons $22,500 

EE Re rire Lr ge eee ere ren ee etree Tee 4,500 
I isos cinian tocorck Gr Ww KOR dha bw Diack Be Ge ao act ares $27,969 


Assuming fixed charges as 15 per cent of the invest- 
ment of $78,840, that is, 6 per cent interest, 6 per cent 
depreciation and 3 per cent taxes and insurance, we 


have $11,826. Therefore, 

NN SS onc cis ns lore aaa tld areal $27,000 year 
Fixed charges are........ 11,826 year 
The net saving is... . $15,174 vear 


or 19 per cent on the capital investment. 

The cost of coal under the old arrangement was, as 
shown in Table II, $0.85 per ton of ice and with the 
proposed equipment $0.40 per ton of ice. Under a nor- 


mal yearly production of 50,000 tons the total cost 
would be $42,500 with the old equipment and $20,000 
with the new, thus giving a saving of $22,500. 

With regard to labor the same number of men can 


Fig. 2—Synchronous motor of 200 hp., 174 r.p.m., drives York ice 
machine with turbine power 


than that of the steam compressors, and the boiler 
maintenance will also be decreased on account of the 
elimination of one boiler unit. Thus the maintenance 
of the plant as a whole with its increased capacity, is 
at least no greater than formerly. 

ONE 75-TON ICE MACHINE INSTALLED 

Up to the present only one of the new electric com- 
pressors has been installed because the demand for ice 
does not yet warrant both machines. Instead of using 
a 60-ton ice machine, one of 75-ton capacity was _ in- 
stalled. The turbo-generator, of course, is of sufficient 
size to carry another similar ice machine when the 
demand warrants. 

That the turbo-generator set is highly efficient from 
the maintenance viewpoint, is demonstrated by the fact 
that last summer it ran continuously for six months 
night and day without being stopped once. 

In order to secure the desired results, it was neces- 
sary to install a highly efficient condenser for the tur- 
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bine capable of producing 20-in. vacuum. This, in turn, 
depended on an adequate supply of cold condensing 
water the year round, and how it was obtained is an 
interesting detail of the installation. 

There was formerly a driven well about 60 ft. deep 
which supplied 200 gal. of cooling water per minute 
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of fuel per ton of ice is 40 cents. With $6 coal it 
would be 43 cents. 

In other words, with only a part of the additional 
production capacity in service, results of this one week 
approximately equal the estimated fuel rate based on 
yearly operation as originally planned. The saving in 


TABLE I—PAST ICE PRODUCTION SCHEDULE WITH FUTURE BASED ON TWO NEW 60-TON MACHINES 


Periods— —— Electric Compressors —— 
Month Jan. Feb. Mar. 

Present ice prod. tons (1921) eee eee ee 855 870 1,686 

Ice production with new eananannenl ; ahs dbheome Lacedettors 1,000 1,000 2,500 

Days operation.............--- see e reece eee eeeees 17 17 21 

Tons ice per day... eacgitaus ecstaca ates 60 60 120 

Boiler steam to auxiliaries, Ib. per hour............-.-- 1,000 1,000 1,200 


Boiler steam to turbine, Ib. per hour 
Total boiler steam, lb. per hour. . % 
Steam available for low pressure e element, Ib. per hour.. 1,000 1,000 1,200 
Power equivalent of low pressure steam, Se eke 22 22 27 
Tons of coal per month, future 7 Cha owe 75 75 169 
Tons of coal per month, pr:sent ( 1921).. 
Tons of ice to ton of coal, future. i Q x 
Tons of ice to ton of coal, present (1921). - 245 3.77 4.8 
. Total ice production—tons per year = 49, 800 future. 

. Total coal consumption tons per year = 3, 313 future. 

. Total ice production—tons 1921 = 42,300. 

. Total coal consumption tons 1921 = 6, 058. 

"Average ratio tons ice to tons coal future = 14.62. 

Average ratio tons ice to tons coal, prese nt =7, 


Seno 


for the ammonia condenser and steam condensers for 
distilled-water ice. A steam pump was used for this 
water. With the new turbine it was necessary to have 
500 gal. of cooling water per minute in addition. To 
secure this a pipe of somewhat smaller diameter than 
the original one for the well, and with a perforated 
wall, was driven some distance down below the existing 
60-ft. depth. By means of a centrifugal pump the sand 
was pumped out and gravel put down in its place. This 
was continued until no more sand came up, and by that 








Electric and Steam Compressors —— Elec. Compr. 
Apr. May June July Aug. Sept. Oct. Nov. Dec 
2,395 3,5>1 5,698 6,423 4,600 6,152 5,189 1,942 1,140 
3,000 5,600 6,300. 6,500 6,500 6,500 5,500 3,600 1,800 
25 31 30 31 31 30 30 30 31 
120 185 210 210 210 210 185 120 60 
1,200 1,400 1,800 1,800 1,800 1,800 1,400 1,200 1,000 
5,500 4,300 1,900 2,300 2,300 2,300 4,300 5,500 2,700 
6,700 10,500 11,200 11,700 11,700 11,700 9,300 6,700 3,700 
nee 5,000 9,300 9,400 9,400 9,400 5,000 1,200 1,000 


110 225 230 230 230 120 27 27 
200 390 400 436 436 420 335 240 137 
490 550 678 744 7.4 720 650 373 277 

+ 0 16.9 15.8 14.9 14.9 15.5 15.0 15.0 13.3 


labor has not been reduced the full amount because the 
same number of men are required as formerly, but the 
full increase in production has not been realized. The 
actual expenditure for the installation to date is given 
in Table III. 

To bring the plant up to the full capacity as originally 
estimated, it will only be necessary to spend the item of 
$16,900 for an additional ice-making machine, as all 
other details of the installation have been made with 
this ultimately in view. As a matter of fact, this pro- 


TABLE II—PAST AND FUTURE OPERATING COST BASED ON TWO NEW 60-TON ICE MACHINES 





Period ———Electrie Compressor—— Steam and Electric C Se , 
cen ae ee pie area ete aaeN eae arenes ~— Keb. Mar. Apr. May June July ee Oct. ” oe 
Present i ice prod., tons........... P 870 = 1,686 = 2,395 3,551 5,698 ~=— 6423S «6,400 6,152 «5,189 -s-:4,942.—s'i.,140 
en ee SEC ORCC TC Tee 1,000 1,000 2,500 3,000 5,000 6,300 ’ , ‘ : 
Present cost of coal, dollars (at $6 per ton, W921)... 1,488 1,390 «=. 2,120 6,500 6,500 6,500 5,500 3,600 ~—*1800 


Future cost of coal, ‘dollars (at $6 per ton). 
Difference in cost of coal, dollars See Lees: 1,116 1,018 1,265 
Present cost of coal per ton of icc, dollars............ 1.74 1.60 1.2 
Future cost of coal per ton of ice, ‘dollars t 0.45 0.45 6.41 
Reduction in cost ~ a ul per ton of ice (future), dollars —1.29 —1.15 —0.84 
Power plant lapor, present], dollars 1,6 ¥ 

power gpent labor, future, dollars ’ Cae # NS 1,670 1,670 1,670 

lank labor, present, dollars. . 0 


iecainids 450 450 1,014 


inne MO, TI, CUED, 6 5 oo oe ee tec ss erscecs 170 170 315 
Average cost of coal per ton et MMOUMURY «io se ove vcdec ose os 7 . $0.85 
Average cost of coal per ton of ice (future).............06+60505 we 0.41 
Average labor per ton of ice (present).........-- gaa selec at Race 0.67 
Average labor per ton of ice (future). . 2.2.2.2... +02. ee eee : 0.58 


time the flow of the well increased to 1,200 gal. per min. 
at 53 deg. F., which was sustained without interruption 
for a week. 

Existing motors in the plant were all of the direct- 
current type, and the delivery wagons were also electric 
and required direct current for charging, so that a 
motor-generator set was installed to convert some of 
the three-phase alternating current of the turbo-gene- 
rator to direct current because it was found cheaper to 
do this than to replace the old motors and delivery 
wagons. 

A further feature of the installation from the view- 
point of efficiency was the control for the synchronous 
motor driving the new compressor. This was so ar- 
ranged that one man on the engine-room floor can start 
it by push-button automatic control. This was particu- 
larly desirable because the plant runs at night and 
because the only available location for the switchboard 
is near the turbo-generator set on a mezzanine platform. 

Operating data covering a typical two-week period 
of hot weather show actual coal consumption and ice 
produced with the partly rearranged plant containing 
one new 75-ton unit to be 224 tons of coal and 3,150 
tons of ice. This equals 14 tons of ice per ton of coal. 
Coal cost as fired is $5.60 per ton, and hence the cost 


2,940 3,360 4,050 4,460 4,460 4,320 3,900 2,240 ,660 
1,200 2,340 2,400 2,616 2,616 2,520 2,010 1,440 892 
1,620 1,390 1,555 1,910 1,910 1,965 1,350 600 400 
1.23 0.94 0.68 0.69 0.70 0.71 0.75 1.15 1. 46 
0.40 0.42 0.38 0.40 0.40 0. 38 0.37 0.40 0. 46 
—0.83 —0.52 — .33 —0.29 —0.30 —0.35 —0.27 —0.71 —1.00 
1,670 1,670 1,920 1,980 1,980 1,920 1,620 1,620 1,670 
1,670 1,670 1,920 1,980 1,980 1,920 1,620 1,620 1,670 
375 620 900 1,080 1,080 1,050 750 600 310 


375 620 900 1,080 1,080 1,050 
Present ice production (tons per year). ye aiewaaie cat his s _ 300 


Future ice production (tons per year) 


vides for two new 75-ton ice machines instead of two 


60-ton machines, which fully justifies the slight increase 
over the estimated cost. 


TABLE IWI—ACTUAL EXPENDITURE WITH ONE NEW 75-TON 





COMPRESSOR 
Mixed pressure shaaied turbine with 500-kva. gener- 
eee SP epee Sr te aah NEW her EN $18,500.00 
Surface conde “nsor. . RARE ee ee ee en ae 5,500.00 
Turbine I 6 oon cin ne lacalin > Beebe ob eatlee 4,000.00 
Installation ) Foundation for turbine.......................... 1,500.00 
Building alterations. . Far eee eee ana 2,500.00 
MII TE QU 5 aig kos csc coos oceans dweben 2,000.00 
E lectrically ope rated dee -pwe ll pump ‘with motor, 
piping, ete. in place. CN ides cote) akin tae 10,500.00 


Keo Plant ( Ammonia compressor, ec capacity 75 tons ice, with 
Aiidition ¢ synchronous MROROE, O8C.. cece eae ; 15,000.00 


| Foundation, piping and erection. ey ,900.00 

Electrical { Motor generator set, 75 kw..................-... 2,000.00 
Installation ) SWitchboard..........- 2.0... c cece eee e eee 3,000.00 
— | Conduit and cable work—Material................ 1,000.00 
eS enn 1,500.00 

$80,900. 00 


This work, as planned and eventually carried out by 
William Brown & Company, Engineers, of 30 Church 
St., New York City, gives an idea of the great improve- 
ments in economy that can be secured by small-sized 
turbo-generator units and also furnishes an excellent 
illustration of how the efficiency of an industrial plant 
which has been operating at a profit can, nevertheless, 
be materially improved. 





Se 


a ae Ce | 2) en es en on) 


ae = lhl lt Tr AS heed 


—_-_ -_ ans oi Oe ae 











September 8, 1925 


POWER 





357 


Increasing Financial Efficiency by 
Eliminating Unnecessary Initial Expense 


By H. M. VEHLING AND H. S. CRAWFORD 


N ANALYSIS of the first cost of a number of 
A power plants built during the last four years 
shows that the following comparative features 
exist when each station is put on the same installed- 
capacity basis: Approximately the same amount of 
money was spent for equipment; a material difference 
exists in the cost of structures; a considerable varia- 
tion exists in the cost of site preparation and the rest 
of the items that make up the complete power plant. 
As little can be said regarding reducing the cost of 
equipment, this article will be restricted to a considera- 
tion of how the financial efficiency of the power plant 
can be improved by 


Certain expenses are generally inherent in the 
geographical location of the plant. For instance, a 
river site usually requires flood protection such as 
levees, river walls, river mats, cofferdams, dredging, 
watertight condenser compartments, etc. An ocean, 
bay or inland lake location usually requires shore 
protection, although in some favored localities this item 
of expense may not be necessary. 

If adverse locations are unavoidable, the station 
should be erected on a site requiring minimum invest- 
ment considering all factors involved. The require- 
ments of an ideal site are as follows: Low elevation 

above water line, firm 





the following means: 





The selection of a more 
suitable building site, 
thereby avoiding con- 
struction difficulties as 


| THE authors feel that many highly important | 
matters have been largely overlooked in the 


quo soil to eliminate artifi- 

| cial means for support- 
ing the _ structures, 
situation adjacent to a 
large body of clean 


much as possible; effi- 
ciency in engineering 
and management dur- 
ing the designing and 
construction period; 
simplification and com- 
pactness of design as 
applied to all station 
structures. 

In selecting a power- 


laudable search for thermal efficiency, which 
is but one element of several entering into 
financial efficiency. Boiler-room design, as affect- 
ing financial effiiciency, was discussed in the May 
19 issue. The July 21 issue contained a similar 
study of turbine-room design. In the present 
article the authors give particular attention to the 
selection of station sites, reducing the cost of 
engineering and construction, etc. 


and cool water that is 
not subject to tur- 
bulence or any great 
variation in level and 
inexpensive means of 
coal delivery and ash 
disposal. 

The item of compar- 
ative distance as 





regards proximity to 








plant site, comparative 








estimates should be 

made which feature all the adverse conditions that 
might cause excessive initial investment. Such items 
are as follows: Shore or river protection, excavation, 
dredging or piling, circulating-water canals or tunnels 
and their length, intake basins, substructures, founda- 
tions, coal-receiving facilities by boat or rail, cost of 
real estate, proximity of load center, tracks, grading, 
coal storage, ash disposal, etc. Knowing that each of 
these items may materially affect the cost of a power 
plant, it is by avoiding adverse conditions and minimiz- 
ing construction costs as much as possible that the 
designer can effect a material increase in financial 
efficiency. 

The prevailing opinion that any’ low-cost site, close 
to the load center and having a clean and adequate 
water supply, is necessarily desirable in a station site, 
is far from correct. For instance, a tract of swamp 
land may be purchased at a low price, but the cost of 
dredging, piling, docks, concrete mats, ponderous sub- 
structures, etc., puts an entirely different aspect upon 
such an investment. The same applies to a site with 
high embankments. Here the cost of excavation, 
extensive retaining walls, circulating-water tunnels 
instead of canals and other items of construction may 
amount to many times the difference in cost between 
the site under consideration and the possible higher 
cost of a more favorable site that does not require 
extensive preparation. 


load center must 
naturally be  consid- 
ered. After the load center is located as nearly as 
possible, the first choice of station site becomes pos- 
sible at the point on the shore line closest to the load 
center. By extending this distance one mile and with 
this larger radius describing a circle about the load cen- 
ter, several miles of shore line are included, giving a 
choice of several locations. Topographical conditions 
are seldom such that a favorable station site could not be 
found along this distance. If, however, such is not the 
case, the radius of this imaginary circle may be further 
extended to include additional shore line. The addi- 
tional cost of transmission lines and accompanying line 
losses during the life of the plant must be considered 
and compared with the additional first cost and fixed 
charges resulting from the preparation of an unfavor- 
able site. If several large central stations are inter- 
connected, the site limits may be further extended 
without incurring any considerable expense other than 
that of transmission-line losses. 

With the station site finally selected, the next step 
toward reducing initial investment is to avoid construc- 
tion difficulties and select only those features that make 
for minimum over-all expense. For instance, where 
the site selected has high embankments, it may be best 
to extend the plant partly out from the shore rather 
than assume the tremendous expense of excavation, 
circulating tunnels, etc. Where rock is encountered, 
it may be cheaper to locate the turbine room close to 
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the circulating-water supply in order to minimize the 
length of tunnels or canals. 

Real estate near large cities is costly. It is to be 
noted that there is a tendency in most power plants 
to provide too large a property. Some station sites 
comprise as much as 100 acres of land, while other 
plants in congested districts accomplish the same result 
on about one-tenth this area. Substantial savings may 
be made by providing a small station site. 

The underlying purpose of providing tracks is to 
facilitate a labor reduction in the handling of coal, 
ashes, turbine-room machinery and substation equip- 
ment. The expenditure for each of these items should 
be carefully analyzed and properly classified to deter- 
mine its commercial feasibility. In many cases a large 
portion of the track system is used for ash handling 
only, the cost being excessive for this purpose. The 
possibility of economy through providing a simple yet 
efficient track system is usually overlooked. 


Cost REDUCTION IN ENGINEERING, INTEREST 
AND OVERHEAD CHARGES 


The designing period, and with it engineering 
expense, usually begins the moment a decision to pro- 
ceed with the contemplated project is reached. The 
cost of engineering expense plus the interest and over- 
head charges ranges from 8 to 14 per cent of the total 
station investment. The sum of these items represents 
a substantial capital outlay, yet the possibility of a 
reduction therein is seldom considered. In carrying 
out the design efficiently, a material reduction in engi- 
neering charges can be effected. Important decisions 
should not be held up until the last moment. Snap 
judgment should never be allowed the place of sound 
reasoning, nor should personal pride, which generally 
forbids admitting the superiority of a better layout, 
ever be permitted to influence the design. If the 
designing engineer is competent to handle the situa- 
tion, he should be given the fullest confidence, and while 
the preparation of comparative layouts is advisable, 
unnecessarily elaborate reports and drawings should 
not be required to convince the management that a 
certain project is not feasible. A few delays and 
changes may have the over-all effect of increasing the 
engineering expense by as much as 50 per cent. 

In order to reduce the amount of interest paid on 
capital during the construction period, it is important 
to conclude the construction as soon as possible. A 
further saving in interest is obtainable by carefully 
timing and specifying deliveries and payments for 
equipment. A well-prepared “Interest” schedule, 
including time, quantity and delivery of construction 
material, is essential if the magnitude of interest 
charges is to be grasped readily. Foresight to pre- 
vent any interruption in the smooth and constant 
progress of the construction program will be well 
rewarded. By practicing economy in the factors that 
control engineering, interest and overhead charges, a 
reduction of from 1 to 3 per cent in station cost is 
possible. 


SAVING DUE TO SIMPLIFICATION OF DESIGN 


The determining factor for the arrangement and 
design of power-plant structures and equipment is the 
straight-line-path principle in which the fuel with its 
heat content is given the most direct route from the 
coal-storage pile, through the coal-preparation plant to 
bunkers in the boiler room, and thence to the combus- 
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tion chamber, where its heat content is liberated. This 
energy flow continues through the heat absorber, com- 
monly called the boiler, and then (in the form of steam) 
goes straight to the turbines, where it again under- 
goes a change to electrical energy which in turn passes 
through switchhouse, transformers, substation and dis- 
tribution system, eventually reaching the consumer. 
The importance of this principle of shortening the 
travel of the heat-conveying medium, with the resulting 
elimination of equipment and a reduction of initial 
investment, should not be underestimated. There are 
still plants going up where the path of the energy- 
carrying medium could be greatly simplified. The 
structures should be placed in accordance with the 
aforementioned principle with the substation on the 
side toward the load center. Sometimes, however, it is 
advantageous to turn the whole station 90 deg. from 
this position in order to reduce initial investment by 
avoiding certain construction difficulties. 


CoAL HANDLING AND PREPARATION SYSTEM 


Two forms of coal storage must be provided. The 
first is to take care of variation and interruption of 
the coal supply caused by failure of transportation 
facilities by rail or water, strikes and other uncon- 
trollable factors. This storage is usually provided on 
the ground separate from the power-plant structures. 
The cost of tracks, grading, excavation and real estate 
must therewith be considered in this connection. The 
other form of coal storage is to guard against the tem- 
porary breakdown of coal-conveying apparatus and is 
usually provided by large overhead coal bunkers either 
in the boiler room or coal-preparation plant or both. 
A comparison should be made to determine whether it 
is cheaper to provide small bunkers with duplicate 
equipment or large bunkers accompanied by heavier 
steelwork and expensive foundations, with single 
eauipment. 

COAL PREPARATION PLANT 


Regarding the coal preparation plant it may be said 
that the importance of arranging mechanical equipment 
in a skillful manner applies to this building as well as to 
any of the other power-plant structures. A system 
in which the coal, beginning at the receiving hopper, 
follows as straight a path as possible through the 
crushing plant and conveying system into the boiler 
room is to be preferred. In the case of pulverized coal 
new types of coal driers, suspended underneath the coal 
bunkers, save much space and eliminate handling appa- 
ratus, thereby simplifying the process of coal prepara- 
tion. Lately, the unit system of pulverized coal is 
finding much favor. With further development of this 
apparatus, togethey with a new-type large-capacity 
centrifugal mill, the cost of the coal preparation plant 
may be greatly reduced. 


BOILER ROOM AND TURBINE ROOM 


The manner in which the financial efficiency can be 
increased by compactness of design in the boiler-room 
struetures and placing the equipment therein has been 
discussed in a previous article, entitled “Increasing 
the Financial Efficiency of the Steam Power Plant by 
Simplification of Design.” 

There is some possibility of increasing the financial 
efficiency by increasing the compactness of the turbine 
room over that existing in some of the present-day 
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power plants. For instance, there is a marked dif- 
ference in the sizes of some turbines of different 
manufacture for the same capacity. The increased 
costs of the larger building, larger turbine foundations, 
etc., are chargeable to the larger machines, considering 
of course any difference in initial cost and thermal 
efficiency. Furthermore, with the regenerative cycle 
being extensively used, the size of the condenser is 
reduced considerably. Shortening the condenser tubes 
rather than reducing the condenser diameter will per- 
mit a saving in the space required for tube withdrawal, 
thereby shortening or narrowing the turbine room. 
Installing the condenser parallel with the center line of 
the turbine will result in the condenser tube clearance 
space coinciding with that required for rotor with- 
drawal. The turbine foundation, however, is more 
complicated in this latter case. Vertical condensers 
which do not require any additional space for the 
removal of tubes, since they can then be withdrawn in 
the space provided for crane clearances, uffer another 
means of effecting maximum compactness. Room for 
convenient operation and space for railroad tracks 
leading into turbine room must be provided. If these 
clearance-space requirements are arranged in such a 
manner that they will overlap, a decided saving in first 
cost will be effected. 

As a rule the switchhouse is a ponderous structure 
with unnecessarily large clearances between the various 
pieces of electrical equipment. It is a well-known fact 
that some of the leading English stations have remark- 
ably compact switchhouse structures. The cubical con- 
tents of the switchhouse can be cut down by reducing 
clearances to a minimum without sacrificing safety and 
by grouping certain low-voltage equipment with that of 
the high-voltage outdoor substation. ~ 


SAVING IN LABOR DURING CONSTRUCTION 


A general schedule of procedure and methods of con- 
struction and installation, for the purpose of reducing 
labor costs, should be laid out by the designing engineer 
and not be left to the construction superintendent, as he 
may lack a comprehensive view of the entire project, 
besides being too busily engaged in looking after the 
construction details. If, for any unforeseen reason, 
the original schedule cannot be adhered to, a new one 
should be prepared to prevent any possible confusion. 
Incoming construction materials should be placed in 
small piles surrounding the work and readily accessible. 
The receipt and distribution of these materials should 
be given careful attention. One of the leaks in the 
payroll is the labor wasted by the aimless placing of 
material arriving on the site. Much time is wasted by 
dumping everything on a large pile, necessitating 
rehandling afterward. Storage should be provided for 
materials affected by weather conditions. Driveways 
should be laid out in accordance with the general sched- 
ule plan, a loop system being preferable. Railroad 
tracks should be constructed permanently from the 
start so that machinery may be unloaded directly by 
the power-plant cranes. 

In conclusion it may be said that the entire power- 
plant structure in its ultimate size should resemble as 
early as possible a perfect cube, ‘in which all founda- 
‘ions, footings, floors, walkways and platforms are kept 
at the same elevation. Accessibility, aided by daylight 
and proper ventilation, is highly desirable in all build- 
ng structures. It is a good practice to make provisions 
‘or future expansion and improvements in the art of 
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steam generation. The unit system has a decided 
advantage in permitting plant additions to be made 
which incorporate the latest improvements without 
interfering with the operation of previous units. Good 
engineering practice is exhibited in designing a plant 
only large enough to meet the requirements for a short 
time, installing the latest approved equipment. The 
proper time to remedy faults in the thermal and espe- 
cially financial efficiency of the station is during the 
designing period. No matter how efficient the operating 
organization may be, the effects of a faulty design 
can never be overcome without making expensive altera- 
tions. Quite often the operating engineer is blamed for 
low financial efficiency whereas it is not realized that 
he may be handicapped by an inefficient design. 

A conservative layout, embodying the latest practice 
of proved merit, and best thermal efficiency combined 
with highest efficiency of capital, will prove to be the 
most satisfactory solution of the problem of improving 
power-generating practice. In reducing the cost of an 
item that affects the total cost of power produced by 
a steam power plant, it may be said, at first glance, that a 
small saving seems unimportant, but when an aggrega- 
tion of cost reductions as outlined in this article is 
possible, the problem takes on an entirely different 
aspect. A summation of these savings shows that 25 
per cent cost reduction over the average and 10 per 
cent over best modern practice are possible, 





Owing to the mechanical construction of the plunger 
pump, which involves tightly packed stuffing boxes and 
sliding pistons, the initial breakaway torque required 
of a motor for starting may equal 125 to 250 per cent of 
normal full-load torque, depending on the tightness 
of the stuffing boxes, fit of the pistons, ete. Imme- 
diately upon starting, the pump delivers full capacity 
per stroke, with the result that full-load torque will be 
required throughout the remainder of the starting 
period if the pump is connected to a constant-pressure 
system. Frequently, large reciprocating pumps are 
equipped with a bypass, which relieves the pressure 
during the starting period so as to decrease the starting 
torque required from the driving motor. 





Using bare pipe as a comparison, a pipe painted with 
either gold or aluminum bronze at usual radiator 
temperatures—that is, of about 2 to 3 lb. gage and a 
room temperature of 70 deg.—the efficiency of the 
radiating surface will be decreased from 20 to 25 per 
cent, and if on top of the bronze a coat of white enamel 
is applied, the efficiency wi!l be brought back nearly to 
the original efficiency of the bare pipe, or from 95 to 
98 per cent. A four-column radiator painted with 
aluminum bronze will radiate no more heat than a three- 
column radiator painted white. At higher tempera- 
tures this difference in efficiencies becomes more 
marked, which would be expected when the physical 
laws governing this subject are studied. 





If some engineers were as much interested in getting 
the maximum evaporation per pound of coal as they are 
in getting miles per gallon out of their flivvers, it might 
show in the monthly coal bills. 





Superheat increases the efficiency (Rankine ratio) of 
some steam turbines from 1 to 3 per cent of the satura- 
tion efficiency for each 100 deg. F. increase. 
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New Valmont Station, 
Public Service Company 
of Colorado 


Photod by courtesy of M. W. Kelloga Co. 


Right — One y 
20,000-kw. unit is & 
installed with 
room for another 
in present build- 
ing 


Below — Plant 
and Valmont Lake. 


The lake, which 
supplies cooling wa- 
ter, Was drained dur- 
ing construction to 
lower cost of work. 


» Busi Slides pull ore” + 


Below 





Aisle back of 13,320-sq.ft. Bigelow-Hornsby boilers, 
fired with pulverized fuel 








Above — Makeup water, coming from 

melting glacier ice, requires no softening, 

but this deaérator is used to prevent cor- 
rosion by dissolved gas 
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Above—Rotary air heater in boiler plant of Norton Company, Worcester, Mass. 
Preliminary tests indicate a fuel saving of from 12 to 14 per cent 


Below—Another view in Norton boiler room. 
Large duct at left of boilers brings heated 
air from preheater down to stoker windboxes 
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Above—Notable belt recently installed in a 
West Virginia lumber mill 


Made of the centers of 175 steer hides, this belt is 48 in. wide, 
3-ply and 117 ft. long. At a speed of 5,000 ft. per min. it will 
transmit 1,000 hp. 














Photo by courtesy of J. E. Rhoads & Sons, Philadelphia 
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Meters for Direct-Current and for Alternat- 
ing-Current Plants — Determining Proper 


Scale Range for Instruments — Selection of 


Instrument Transfromers and How to De- 
termine Proper Load for These Transformers 
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in industrial plants always involve a study of 

various electric meters and the selection of the 
necessary or desirable number of meters of the proper 
specifications to accompany the generator installation. 
Proper switchboard-instrument layouts are important 
from the viewpoint of effective operation of each unit 
and for the determination of the economy of the units 
and the station as a whole. The consumption of vari- 
ous feeders or departmental circuits often serves as a 
barometer to production costs and efficiency of new 
processes. 


| "in instill generating unit installations 


DIRECT-CURRENT PLANTS 


The direct-current plant is often of relatively small 
capacity and the switchboard-instrument requirements 
are met by a small number of meters. The essential 
meters are a permanent-magnet type voltmeter to indi- 
cate the voltage and to show reversal of generator 
polarity. The meter should have a scale such that the 
normal voltage of the plant will read about 80 per cent 
full-scale. A reliable permanent-magnet type ammeter 
of the external shunt type should also be provided, at 
least one for each generating unit. The scale of the 
meter should be such that the pointer will not con- 
stantly strike the upper stop at peak loads. The more 
variable the load the higher the capacity of the meter 
should be above full load of the unit. 

Where several units are installed, a voltmeter may 
be connected permanently to the busbars and one 
machine voltmeter may be used by mounting a four- 
point potential receptacle on each generator panel. The 
latter is used to enable the operator to equalize the 
voltage of the incoming machine with the busbars volt- 
age. Each generator panel should be equipped with an 
ammeter. 

While it is not necessary to provide a watt-hour meter 
for operating reasons, it is essential where cost data 
or the economy of various generating units is consid- 
ered. The busbars of the plant may in some cases 
be profitably equipped with a recording voltmeter as an 
index of the performance of the station. This meter 


detects poor voltage regulation with its attendant low- 
ering of speed, damage to the process material and 
excessive current, motors overheating, and line loss 
due to low voltage. 

The feeder circuits of the direct-current plant are 
usually equipped with circuit breakers, and one ammeter 
per circuit may be provided to indicate the character 
and size of the load and the proper setting of the 
circuit breaker. It appears that more consideration 
should be given to the value of a recording wattmeter 
for direct-current feeder circuits. Such an _ instru- 
ment is invaluable in tracing and analyzing faults 
occurring in the equipment and on the circuits them- 
selves. If the circuits are numerous and the expense 
of the individual recording meters cannot be justified, 
a single meter may be installed with a suitable shunt 
in each circuit and the meter may be attached to the 
circvits, in rotation at intervals, in order to analyze 
the changes that occur from time to time. 


ALTERNATING-CURRENT PLANTS OFFER A COMPLEX 
PROBLEM IN METER SELECTION 


Alternating-current plants present a complex pic- 
ture in meters and a formidable array of excellent 
instruments must be judged. The switchboard panels 
may be arranged and suitable sizes selected to provide 
for expansion both in numbers of units and possibly 
a future increase in the number of meters. The exciter 
panels are often located centrally and flanked on one 
side by generator panels and on the other side by feeder 
panels. Sufficient space may be economically provided 
on the exciter panels for the maximum excitation re- 
quirements. However, the generator and feeder panels 
may be subject to many additions. The exciter panels 
should be provided with one ammeter for each exciter 
and a voltmeter for each machine up to two. Where 
there are more than two exciters, two voltmeters may 
be provided and the panels equipped with receptacles 
and plug to use one meter for the busbars and the 
other for any incoming machine. 

Before the generator and feeder switchboard layout 
is made the following data should be assembled in 
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order that the proper meters and instrument trans- 
formers may be specified: 


ALTERNATOR 

Voltage, operating. 

Phase, number. 

Frequency, cycles. 

Kw. at rated power factor. 

Kva., continuous at guaranteed temperature rise and at 
overload rating for given period. 

Amperes at rated load. 

Field current to give maximum permissible temperature rise 
in field coils. 

Voltage on field coils to give maximum permissible current. 

Winding type, whether grounded neutral is used (to deter- 
mine if neutral ammeter and differential protection 
required). 

Brake horsepower, maximum of prime mover. 


FEEDERS 
Amperes, maximum circuit designed for, 
Voltage. 

EXCITERS 


Number of units, ultimate voltage range whether hand or 
automatic regulated. 

Kw. rating. 

Amperes. 

Control voltage, where electric operation of switches and 
pilot lights is provided (charging set meters where 
necessary). 

Auxiliary power voltage and amperes where direct-current 
house service is used. Alternating-current watt-hour 
meter should be used in house-service feeder. 


The necessary alternating-current switchboard in- 
struments for generator units are the indicating 
wattmeter, ammeter, voltmeter, frequency meter and 
synchroscope. The two instruments last named are 
often mounted on a swinging bracket at the end of 

















Fig. 1—Synchroscope, voltmeter and frequency meter 
mounted on a swinging bracket at left end of 
switchboard 


the switchboard so that they are always in view of the 
operator, as in Fig. 1. Two plugs operating the syn- 
chroscope are provided on each machine panel. The 
frequency meter may be provided with a receptacle 
connection on each panel, but more often it is con- 
nected permanently to the main busbars. Two volt- 
meters, at least, should be provided, one for the busbars 
and one for the incoming machine, the busbar voltmeter 
being connected permanently to one phase and the 
machine voltmeter being provided with an 8-point 
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receptacle on each panel so that the voltage of each 
phase may be read. One ammeter may be used to read 
the current in each phase by installing a three-way 
ammeter switch. A polyphase indicating wattmeter is 
essential in order to secure proper load division between 
units, and the ammeter serving to fix the upper limit 
of the load. 

The range of the voltmeter should be chosen so as to 
throw the normal reading at about 80 per cent of full 

















Fig. 2—Exciter panels on the left, generator panels 
in the center and feeder panels on the right 


scale. The ammeter range should be chosen so that 
at maximum load the reading will be between 60 and 85 
per cent full scale. However, since the ammeter is 
usually of 5-ampere capacity and used in connection 
with a current transformer, it is necessary to consider 
both the meter scale and the transformer ratio. The 
scale of the three-phase wattmeter having 5-ampere 
current coils and 110-volt potential coils will register 
about 1,000 watts at unity power factor in the meter 
circuit. Therefore the primary power scale selected must 
recognize the operating power factor and the ratios of 
both current and potential transformers. The current 
transformer ratio should be such that not over 5 
amperes will flow in the standard meter circuit at the 
operating power factor. The method of approxi- 
mately determining the scale for a three-phase circuit 
at power factors of 80 to 90 is as follows (using a 
factor of 2 instead of \/3 in the usual formula): 


Re RpEI XK 2 
Scale Range = 7000 

where Re equals the current-transformer ratio, Rp 
equals the potential transformer ratio, EF’ equals the 
volts applied to the meter and J the ampere capacity 
of the current coils in the meter, usually 5. 


METERS THAT SHOULD BE PROVIDED ALTHOUGH 
NoT ESSENTIAL 


Other meters which are not essential but which 
should be provided in many cases are the indicating 
power-factor meter, field ammeter, temperature indi- 
cator. The power factor at which the generator 
operates determines whether or not it may be loaded to 
its rated capacity. The power-factor meter will also 
indicate whether the synchronous equipment on the 
line is operating at the proper corrective value. The 
balancing of load and excitation on various units may 
be guided by the power-factor meter. The field am- 
meter is probably the least utilized meter of the 
switchboard group; it is of chief use to show when 
the field current approaches a value that would over- 
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heat the field winding. In case the potential fuses blow, 
the field ammeter and alternating-current ammeter may 
be used to regulate a unit until the fuses are replaced. 
Temperature indicators are in wide use on turbo- 
alternators and waterwheel generators where ventila- 
tion is a problem and the operating temperatures are 
relatively high. 

The watt-hour meter is not essential when considered 
from an operating point of view, but it is indispensable 
from nearly every other angle. It is necessary for 
obtaining a record of machine and station output, which 
is of importance whether the power is sold or used by 
various plant departments. Practically all power costs 
are based on the kilowatt-hour output. Where the 
generator output is metered, the summation of the 
plant department meters gives a means of a perpetual 
check on the line or transmission losses as well as prov- 
ing the meter readings and detecting meter failures. 

The selection of a recording voltmeter must be 
dictated by local conditions. The convenience of such 
a meter in checking voltage regulation, system inter- 
ruptions and poor operation would indicate that this 
meter should be installed more frequently than it is. 
In most cases the recording voltmeter is installed after 
the plant has been in operation some time and the need 
for it has been demonstrated. Provision for the 
installation of this meter should at least be made in 
the original layout. , 

The larger plants having a number of units find it 
necessary to use a recording frequency meter in order 
to correct poor governor action and to insure that the 
frequency remains normal. In case of loss of load 
or other trouble the frequency recorder gives a good 
record of the action of the governors in closing down 
units. 


DIRECT-CURRENT AUXILIARY POWER SWITCHBOARD 


The direct-current auxiliary-power board is ordinarily 
separate from the main switchboard, but often a volt- 
meter receptacle is provided for taking the voltage and 
an ammeter should be provided for the main board. In 
the case of alternating-current auxiliaries it is seldom 
necessary to provide ammeters or voltmeters since the 
voltage is ordinarily uniform and only in special cases 
would the ammeter indicate the load. For the feeder 
to the auxiliary load a watt-hour meter may be provided 
and daily readings of this meter will serve a real pur- 
pose in checking irregular conditions. An ammeter 
is often used to indicate the current values reached on 
the feeder circuit. 

Each alternating-current feeder panel should be 
equipped with an ammeter with a three-way ammeter 
switch for giving a current reading for each phase. 
Quite often a condition may be met where a watt-hour 
meter should be installed for each feeder; at other 
times the installation of a recording wattmeter should 
be made. A study of plant load curves and of group 
and individual motor tests will indicate the loads, 
which may vary at long intervals and the necessary 
information concerning such a load may be obtained 
from a watt-hour meter. Where a feeder is subject 
to definite load cycles or erratic variations of load, it 
seems essential to provide a recording wattmeter in 
order to detect irregular operation as soon as it occurs 
and correct it before damage is done. 

After the selection of the proper switchboard in- 
struments and the number of them per circuit, some 
attention must be given to the type of instrument trans- 
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formers to be used. The function of the transformer 
is to eliminate from the switchboard any potential 
exceeding 115 volts. It is an added convenience to 
translate the heavy and varied current values to a 
standard denominator of 5 amperes for all meter and 
relay coils. The primary circuit determines the rat os 
of voltage and currents to be used and the insulation to 
be provided on the transformers. The number of 
instruments and the accuracy demanded determines tie 
type of transformer to be used. In designing the in- 
stallation a No. 2 B.&S. ground wire should be provided 
to ground the case of the transformers and the sec- 
ondary leads should be suitably grounded by a No. 12 
conductor in order to protect the switchboard in case 
of insulation leakage or breakdown. 


SELECTION OF INSTRUMENT TRANSFORMERS 


The transformers are furnished in various ratings 
based upon the secondary load to be connected, known 
as the secondary burden; this is the combined volt- 
ampere load determined from the connected meters. 
The better grades of current transformers are com- 
pensated for a certain volt-ampere secondary load, and 
such transformers should be accurate within 0.5 per 
cent at their rated burden and between 25 per cent 
and 150 per cent normal primary current. In com- 
puting secondary burden the necessary information 
must be obtained from the makers for each general 
type of meter unless already known. Where over four 
meters are connected in the secondary circuit of a 
current or a potential transformer and where the cur- 
rent leads exceed 100 ft. of No. 10 B. & S. wire (200 
ft. of wire), the installation should be checked with 
the instrument transformer maker in order to deter- 
mine if the ratio and phase-angle characteristics of 
the transformer will exceed the standard limits. The 
phase displacement may be disregarded where the 
compensation is sufficient for the burden. Where the 
phase angle is increased abnormally by too great a 
secondary burden or by a low secondary-louad power 
factor, the ratio and phase angle curves supplied by 
the maker for the transformers should be consulted 
to determine if the accuracy of the meters may be 
impaired and if so more suitable transformers should 
be obtained or an additional set of transformers 
installed and the meter load divided. Quite often it is 
necessary to operate induction relays and tripping 
devices. Phase angle affects only meters having both 
voltage and current coils. 

The average potential transformer is compensated 
for about three average meter voltage elements or 
about 15 volt-amperes and about 50-ft. leads of No. 10 
B. & S. wire (100 ft. wire). Potential transformers 
should never be subjected to excessive voltages which 
greatly increase the iron losses and thev should never 
be connected to a circuit of lower frequency than 
rated. Frequency is of less importance with current 
transformers, but they should be calibrated on the 
frequency to be used. 





The general use in large stations of either the auxil- 
iary generator or the spinning house-generator as a 
reliable source of power for essential auxiliaries has 
been introduced during the last year. The tendency is 
still for the great majority of auxiliaries to be motor 
driven, although one company is equipping all auxil- 
iaries with efficient small turbines—Prime Movers 
Committee of N. E. L.A. 
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° Copper 78° Very good alloy for bearing purposes. 
Copper and Brass in the Tin 8°%% Proved suitable in mill bearing spin- 
* Lead 14% dles where spindle is soft steel and 

Power House vol e SP _— * 
o Deoxidized with speed is relatively high. Journal 

By W. G. SCHNEIDER Phosphorus bearings. 

Copper and Brass Research Association Copper 83% Has proved remarkably satisfactory 
S ONE opens the door of a power house that neat, Tin 6°% in a wide diversity of bearings. In 
natty appearance, together with the hum of Lead 9% machine tools where speed is not 
machinery, extends a welcome that is more appealing Zinc 2% excessive this alloy will give lasting 


than in any other part of the industrial plant. This 
attractiveness and pleasing of the eye is to no small 
extent due to the framing of the picture with brass. 
The brass railings and other brass trim offset to a large 
measure the grim plainness of the moving giants. 
Brass, however, has many other uses in power planta 
than just as an ornament or railing; in fact it might 
be said that without copper, brass, bronze or other 
copper alloys power plants today, such as they are, 
would not be in existence. 

A brief description of a few alloys used for bearings 
may be of interest: 


Copper 809 Used for low or medium speeds 
Tin 19% against hard steel surfaces for bear- 
Phosphorus 1% ing pressures in excess of 1,500 Ib. 
per sq.in. Recommended for pivot 
blocks, heavy-duty thrust bearings 
and similar service. 
Copper 84% Used for low speeds at pressures not 
Tin 16% exceeding 1,500 lb. per sq.in. It may 
Deoxidized with be used for thrust bearings and 
Phosphorus washers, trunnions, journals of lift 


bridges, guide bearings for push rods 
in gasoline engines. 


Copper 86 % May be used for the bearings of 


Tin 9.5% many types of machinery at average 
Lead 2.5% ioads and speeds. 

Zine 2.0% 

Copper 80% Sand Cast 

Tin 10% Recommended for locomotive cross- 
Lead 10% head and crankpin bearings, roll neck 
Deoxidized with bearings; lathe bearings, grinder 
Phosphorus bearings and all machinery bearings 


where the journal speed is high or 
where the journals are not heat 
treated. 

Chill Cast 

Reduces the grain size of the alloy, 
and develops higher anti-frictional 
qualities also increasing its resist- 
ance to repeated shock. Suitable for 
bearings of internal combustion 
engines. 

Centrifugally Cast 

More evenly distributes the lead. 
Recommended for the backing of 
bronze babbitt-lined bearings where 
inside, outside and flange bearing 
value is required. 


Same Alloy 


Copper 79.50% Relatively hard bearing metal. 
Tin 12 % Recommended for bearings where the 
Lead 7.50% journal is very hard. Suitable in 
Phosphorus 1% camshaft ‘bearings and _ push-rod 


guides. Should not be subjected to 
severe shock or hammering. 





*Excerpts 


from paper before national 
N.A.S.E., 


convention of 
St. Paul, Aug. 31 to Sept. 4. 


the 


Copper 90 % 


satisfaction. 
Recommended for the backs of bab- 


Tin 6.5% bitt lines, bronze sheels and for 
Lead 1.5% heavy-duty steam work. 
Zine 2 % 


In connection with condenser tubes, where the water 
is fresh the tube may be produced from an alloy con- 
taining from 59 to 66 per cent copper with the balance 
zinc. Where, however, salt water or seawater is used 
such an alloy will not prove satisfactory and admiralty 
mixture, 70 per cent copper, 29 per cent zine and 1 per 
cent tin, or brass containing 79 to 85 per cent copper 
balance zine is used. 

Brass and bronze are extensively used throughout 
or as trim and fittings for all kinds of valves, injectors, 
whistles, cocks, priming cups, grease cups, lubricators 
and similar equipment which form part of any and all 
power plants. An alloy of copper 88 per cent, tin 10 
per cent, zinc 2 per cent is satisfactory for steam 
valves, and is extensively used for this purpose. As 
in the case of bearings the best valves and fittings are 
those produced from pure metals rather than from 
scrap of unknown composition. It is always advisabie 
to purchase such material from recognized manufac- 
turers rather than from someone not so well known who 
may not have the proper facilities to keep all the neces- 
sary operations under that laboratory control so essen- 
tial to the production of metal products. 


The Flow Measuring Nozzle 
By A. J. NICHOLAS 


HE use of the flow measuring nozzle in the fields 
of steam meters and steam turbines and as a 
measuring device for determining rated capacities of 
compressors, is important and extensive. This is due in 














ait 4) 


Fig. 2—P, constant 





Fig. 1—P, constant 


great measure to the science of thermodynamics, which 
furnishes us with an accurate means of calculating the 
discharge of compressible fluids through nozzles. 

Rigid thermodynamic analysis shows two forms of 
flow through a nozzle for compressible fluids, each form 
having its own formula. One is defined from the other 
by a certain pressure-ratio condition. This is a throat 
condition of the nozzle and is of different value for 
different fluids. 
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As a point in question let us, then, consider the flow 
of air (a representative type of a compressible fluid) 
through a nozzle. The equations expressing the two 
forms of flow mentioned, are: 








Ww — 2.044aP. P, \ 122 / Pp, \ har 
VT, V ( P.) % (p') (1) 
and 
Ww — 0.533aP, 


(2) 
in which 

W = Weight of discharge in lb. per sec.; 

P,= Absolute pressure in lb. per sq.in. before the 

nozzle; 

P,= Absolute pressure in lb. per sq.in. after the 

nozzle; 

a == Area in sq.in. of throat of nozzle; 

T, — Absolute temp., deg. F., of air before the nozzie. 
Equation (1) applies to the conditions of flow when the 
ratio of P, to P, is greater than 0.53 and equation (2) 
when it is less than 0.53. The critical pressure ratio is 
0.53 for air. 

Let us graphically represent the discharge as cal- 
culated by equations (1) and (2), for a given nozzle 
and for a complete pressure-ratio range. Suppose the 
conditions of flow are as shown in Fig. 2. The pres- 
sure P, is constant, and P, is varied by the suction of 
the vacuum pump. The portion MN of curve 1, Fig. 3, 
is found by using the equation (1) and NO by using 
equation (2). This curve indicates that the flow is 
constant and a maximum for the given nozzle area and 
the constant initial pressure P, when P, is 0.53 P, 
or less. 

If we now increase the pressure P, to some other value 
and keep it constant, and vary the back pressure P,, 
using the same nozzle as before, the plot of W against 
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the ratio of pressures would give curve 2, Fig. 3, which 
is similar to curve 1. 

It is evident, then, that for a constant initial pressure 
and a varying back pressure, the graphic representation 
of discharge through a flow nozzle will give a family 
of similar curves, such as 1 and 2 of Fig. 3. 

Suppose we now consider the flow through the same 
nozzle as above, but arranged as in Fig. 1. The dis- 
charge takes place from the receiver through the nozzle 
into the atmosvhere. Again, let P, represent the initial 
pressure and P, the final pressure. Suppose P, is varied 
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and P, is kept constant, a condition that often occurs 
in practice. 

The discharge W, as calculated from equations (1) 
and (2), when plotted against the pressure ratios, gives 
curve 3, Fig. 4. The portion AB is calculated from 
equation (1) and BC from equation (2). Portion AB 
of curve 3 is similar to portion MN of curve 1. How- 
ever, BC and NO are not similar, yet each was calcu- 


c 







Constant tlow at and 
s below ratio AS53 


ourves 
¥ 


Critical 
pressure ratio - 


Lib. per Second (W) 


Disc 





Ql 6p, OT 08 09 
Ratio of Pressures Ee 


Fig. 4—Curve obtained with constant back pressure and 
decreasing initial pressure 


lated from the same equation. In the case of NO the 
discharge W is a maximum and constant. In the case 
of BC the discharge is a maximum but not constant. 

The discrepancy in graphic representation of flow as 
seen from NO and BC is only apparent. It will be 
noticed that NO was found for a fixed initial pressure 
P.. In the case of BC the initial pressure P, varied. 
Examination of equation (2) shows that at the critical 
pressure and below it the flow depends entirely on the 
initial pressure P,. Hence, if P, is constant, as in the 
first case, any reduction of P, below ratio 0.53 will not 
affect the flow, and the flow will be constant and a 
maximum as shown by NO. 

With the conditions of flow as in Fig. 3 any increase 
in pressure P, beyond the point where P, = 0.53 P, will 
give a locus of maximum discharge as shown by BC, 
since P, no longer has any influence on the flow, just 
as equation (2) indicates. 

However, the flow is constant and a maximum for a 
given constant initial pressure. That is, if some initial 
pressure P, were taken and kept constant, while the 
back pressure P, was varied, exactly the same type of 
curve would result as in Fig. 3. BC is the locus of con- 
stant maximum discharges for varying initial pressures. 

In the case of flow of steam through nozzles, using 
appropriate equations, the graphic representation of 
discharge would be similar to Figs. 3 and 4, for the 
same types of arrangement. The critical pressure ratio, 
however, would be 0.58 for wet steam, and 0.55 for 
superheated steam. 





The latent heat of evaporation of water decreases as 
the pressure increases. Starting with 970.4 B.t.u. per 
pound at atmospheric pressure, it falls to 837.9 at 200 
Ib. gage. It hits the even thousand, practically, at 5 Ib. 
absolute. The total heat of (saturated) steam, being 
the sum of the heat of the liquid, which increases with 
the pressure, and the latent heat varies but little. 
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Regulation of Pump Output 


Discussion of Types of Pump Governors—Suggestions as to 
Methods of Installation 
By CHARLES L. HUBBARD 


the capacity of a pump to meet varying operating 

requirements, a careful study should be made of 
the individual case in order to install that regulator 
which is most suitable. 

The types of pumps commonly employed about the 
power plant include the direct-acting steam, the power, 
the centrifugal, the rotary and certain special forms 


[: DECIDING upon the proper device to regulate 
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Fig. 1—Power pump with bypass 


of pumps for condenser-air service and other vacuum 
work. There are many instances where hand regulation 
gives satisfactory results, especially in cases where 
the pumping capacity required is fairly constant or the 
pump must be started and stopped at rather infrequent 
intervals. Where constant pressures must be main- 
tained, as in elevator service, or where the capacity 
of the pump must be frequently varied, as in boiler 
feeding with automatic regulators, it is necessary to 
employ pump governors, for one cannot regulate closely 
enough by hand. 


BOILER FEED PUMP REGULATED BY HAND 


Boiler-feed pumps of the direct-acting steam type 
usually are regulated by hand in small plants. This 
arrangement, however, is only adapted to cases where 
the load is practically constant or the changes compar- 
atively small. The pump should be located near the 
boiler and the valve in the steam pipe placed so that 
the fireman may have a good view of the gage glass 
while regulating the pump speed. The temptation in 
hand feeding is to pump considerable quantities of 
water intermittently rather than to run with a con- 
tinuous feed. This is liable to strain the joints, due 


to unequal expansion and contraction, and to check 
evaporation when the load increases and steam is most 
needed. 


VALVED BYPASS USED BETWEEN SUCTION AND 
DISCHARGE VALVES 


An arrangement sometimes used in connection with 
power and motor-driven pumps, is that shown in Fig. 1 
where a valved bypass connects the suction and dis- 
charge pipes. By opening the valve A the pump 
discharges back into the suction. When the bypass 
valve is opened wide, so that no pressure is created 
in the discharge pipe, this method may be more con- 
venient in some cases than stopping and starting the 
pump. The objection to a bypass valve is its frequent 
use as a regulating valve. This makes the arrange- 
ment open to the fault that the pump must work at 
full load regardless of the quantity of water delivered 
to the boiler, because the pressure in the pump dis- 
charge pipe must always slightly exceed the boiler 
pressure. It is generally best, when using a bypass, 
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Fig. 2—Arrangement of receiver and pump 


to install an automatic governor designed for this spe- 
cial purpose. 

Another case of hand regulation is where practically 
all the steam, both exhaust and live, is condensed in a 
heating system and the return brought to a receiving 
tank, from which it is pumped to the boiler. The best 
plan is to use an ordinary automatic pump and receiver, 
maintaining a uniform water level in the tank by 
means of a float, which in turn actuates a valve in the 
steam pipe to the pump, as shown in Fig. 2. The 
makeup water is admitted to the tank from time to 
time by means of a hand valve. When a large part of 
the exhaust is used for other purposes and the con- 
densation turned into the sewer, or where the heating 
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requirements are such that the returned condensation 
is less than the makeup water, it is usually best to 
let the automatic float valve in the receiver control the 
makeup water, and regulate the boiler feed-pump by 
hand. 

Hand regulation is also employed where pumps are 
used for filling elevated tanks, when it is permissible 
for the water level to fluctuate considerably. In case 
the pump is started and stopped by hand, there should 
be an indicator provided, which will show the water 
level in the tank, or at least the high and low limits. 


AUXILIARY AND CIRCULATING PUMPS 


Auxiliary pumps used in connection with condensing 
apparatus require but little change in capacity and are 
run at practically constant speed. When the circulating 
pump is equipped with electric drive, it is usually oper- 
ated at near its normal capacity and any changes 
necessary taken care of by a supplementary turbine- 
driven unit. 

If condensing engines or turbines are subjected to 
wide fluctuations of load, either steam drives must be 
used for the condenser pumps, so that the speed can 
be changed, or supplementary units must be cut in or 
out. In general, the condenser pumps are operated at a 
capacity approximating the maximum load on the prime 
mover, and allowed to work at a higher capacity than 
necessary during temporary periods of turbine under- 
loadings. At small overloads, if of short duration, the 
efficiency of the prime mover may be allowed to fall off 























Fig. 3—Arrangement to control tank pump 


slightly owing to a decrease of vacuum. Load varia- 
tions of any considerable amount or duration call for a 
corresponding adjustment of the condenser pumps. 

The exacting operating requirements of modern 
power plants call for more accurate pump regulation 
than can be secured by hand control. In the following 
description, diagrams illustrating the principles in- 
volved will be used for the most part, in place of 
detailed drawings of special makes. 
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Altitude valves or governors, for automatically main- 
taining a nearly uniform water level in elevated tanks, 
operate in different ways. The device shown in Fig. 3 
is placed in the steam supply to the pump and the space 
above the diaphragm connected with the tank at the 
desired water level. When the water reaches this point, 
it overflows into pipe B and soon rises to a level where 
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Fig. 4—Governor is operated by water pressure 


the weight of the column acting on the diaphragm is 
sufficient to overcome the tension of the spring below 
it, and closes the steam valve, thus stopping the pump. 
Just above the governor is an adjustable bleeder, which 
is set to leak slowly. When the water level in the tank 
falls below the overflow connection, the leaking of the 
water from the pipe bleeder relieves the pressure on 
the diaphragm, thus allowing the steam valve to open 
and start the pump. 

In another form the discharge pipe leading from the 
pump to the tank is connected with a diaphragm gov- 
ernor, so designed that when the water level reaches the 
desired maximum, the pressure on the diaphragm 
actuates a small pilot valve, which in turn, admits full 
water pressure to a larger diaphragm whose movement 
closes the valve in the supply pipe and so shuts off the 
flow to the tank. When the water level falls slightly, 
the reduction in pressure on the smaller diaphragm 
actuates the pilot valve in such a manner as to exhaust 
the water from above the larger diaphragm, and so 
allows the main valve to open and again admit water 
to the tank. When this device is used in connection 
with a steam pump, it is placed in the steam pipe, as 
in Fig. 4. The action is the same as before, except it 
cuts off the flow of water to the tank by stopping the 
pump. 


PUMP GOVERNOR REQUIRED FOR MAINTAINING VACUUM 
IN MAIN RETURN LINE 


Heating systems operating on the return-line vacuum 
principle require a pump governor for maintaining a 
uniform vacuum in the main return line. The general 
principle involved in this case is the same as with the 
pressure type of governor, where the pressure in the 
discharge pipe is greater than that of the atmosphere. 
A vacuum governor is shown in Fig. 5. The space 
below a flexible diaphragm is connected with the return 
line, and the difference in pressure betwen the desired 
vacuum and the atmosphere is balanced by an adjusting 
weight and lever. When the pressure in the return line 
rises above the point for which the governor is set, the 
diaphragm is lifted, and by means of side rods, opens 
the steam valve and speeds up the pump sufficiently to 
bring conditions back to normal. 
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Practically all modern plants are equipped with auto- 
matic feed-water regulators, and pump governors form 
an essential part of this equipment. In a general way, 
regulators of this kind may be divided into two classes 
—those maintaining a practically constant level in the 
boiler regardless of the load, and those which cause 
the water level to vary with the steam demand and allow 
the boiler to operate with a low level under heavy loads 
and with a high level at light loads. Both classes make 
use of an automatic regulating valve in the boiler-feed 
pipe, which is opened and closed by the regulator, 
according to the demand for water. It is evident that 
when this valve is throttled or closed, the pressure in 
the pump discharge will rise, and the pump should be 
slowed down or stopped at such times, according to oper- 
ating conditions. 

The regulators that are shown in Fig. 6 are 
designed for this purpose, and are known as pressure 
and excess-pressure regulators, respectively. The regu- 
lator A is designed to slow down the pump when the 
pressure in the discharge pipe rises above the normal, 
and to stop it entirely when it reaches the maximum 
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Fig. 5—Regulator for vacuum heating system 


for which it is set, regardless of the pressure in the 
boiler. In operation it is connected into the steam pipe 
to the pump, or turbine if it is of the centrifugal type, 
and the space above the piston D connected with the 
discharge pipe. When the automatic valve in the feed 
line is closed by the regulator, the continued action of 
the pump causes the pressure in the discharge pipe to 
rise until it reaches a point where it is sufficient 
to overcome the tension of the spring and close the 
steam valve by forcing down the piston D and so stop- 
ping the pump. When the feed valve opens, the con- 
ditions are reversed and the pump starts automatically. 

The excess pressure valve B, in Fig. 6, operates in 
practically the same way, but is designed to maintain a 
uniform pressure difference between the boiler and the 
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pump discharge, regardless of what the boiler pressure 
may be. In this case the steam valve to the pump is 
balanced by the steam and water pressures acting upon 
the top and bottom, respectively, of the piston C. The 
excess pressure it is desired to maintain in the feed line 
is obtained by an adjusting weight which tends to keep 
the valve open until the excess pressure in the feed line 
is sufficient to overbalance the weight. 

On the other hand, when a hydraulic elevator is 
started, the pressure in the tank begins at once to fall, 
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Fig. 6—Types of boiler feed pump regulators 


and the pump must immediately respond and bring the 
pressure up to normal, and maintain this condition 
throughout the trip of the car. This calls for a very 
sensitive governor and one which will give at once a 
full opening to the steam valve. 





The valves of any type or make of machine are the 
most sensitive parts, and the greatest of all losses in 
refrigerating capacity is caused by valve trouble. Such 
trouble may be leaks, improper spring tension, sticking, 
breaking, derangement of parts, or restricted passages. 
For an ammonia compressor to do its full duty and so 
handle the proper weight of gas the valves must be 
gastight, of sufficient area, easy and quick in operation, 
and the springs must offer the least resistance possible. 
Scale and grit will cause the compressor valves to leak, 
stick and break. Small particles of scale from the 
inner surface of pipework, passing through the valves, 
will soon cut the seating surfaces, and then the gas will 
leak through. Pieces of scale or fine grit getting be- 
tween the stem and the guide will make the valve stick, 
and this often causes the valve stem to break or bend. 





The Technical Report of the British Engine, Boiler 
and Electrical Insurance Co., Ltd., of which Michael 
Longridge is chief engineer, after describing three 
cases in which stripped blading was found in turbines 
when opened, remarks: This and the two preceding 
cases exemplify the value of the recommendation of 
the company that a turbine be opened out at least once 
a year for examination. It is by no means uncommon, 
on a turbine’s being opened, to find that the blading 
is damaged. 
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Avoiding Preignition Troubles in 
Gas Engines 
By H. WEILAND Los 


It is well known among gas-engine operators that 
preignition in gas-engine cylinders is unavoidable when 
the engine carries a fluctuating load and the combustion 
chambers contain an excess of carbonized oil and grit. 

On the other hand, steady-loaded engines are not 
liabie to early ignitions, because the as of gas 
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Setting of air and gas valves 

A, normal position; B, position when preignition sets up; C, at 
this position preignition ceases; D, final setting of the cocks. 
and air can be made in such a way as to insure a 
full charge, a high compression pressure and a high 
combustion temperature. As a result, oil and dust do 
not get a chance to collect, but are partly burned and 
“swept out along with the exhaust gases. Of course 
a steady load is most desirable in the prevention of 
preignitions, but ideal conditions do not reign in the 
average power plant. 
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One engineer took charge of a producer gas engine 
of the graduated-governing type which was sometimes 
subjected to a light load during the day. The engine 
has caused trouble for years and the best one could 
do was to increase the air supply when the engine 
showed signs of distress. As a matter of fact, this 
manipulation was promptly followed up by a series of 
heavy shocks, caused by the abnormal rapidity of 
propagation of flame, often bringing the engine to a 
standstill. As a rule the engine caused the most trouble 
when a rush order had to be put through the factory 
and no time was available for cleaning piston and 
combustion chamber. 

The new engineer modified the operating procedure 
in order to keep the engine in operation even if condi- 
tions were unfavorable. During normal operation the 
gas and air cocks were adjusted as indicated at A in 
the illustration. When the engine started to pound, the 
half-compression roller was shifted to the low-compres- 
sion position and the air and gas supply was throttled, 
as shown at B, in order to smother combustion and 
relieve the engine entirely from shocks. In the mean- 
time the normal load was held on the engine. 

After some time the engineer set the air cock back 
to its normal position, being careful to avoid shocks, 
and then the gas cock was opened entirely. Having 
attained this end, the half compression roller was 
slipped out and operation became normal again. 

Sometimes it took an hour before the engine was 
sufficiently cooled down, and during that period even 
a 5-deg. turn of the air-cock plug would cause severe 
pounding, so readjustments were made very carefully. 

This engine runs 60 hours a week and the piston is 
pulled only twice a year. Filtered oil is used for the 
piston lubricating, and although the supply has been 
doubled, a preignition is at present an exception. 








Heating and Ventilation Spee Employed in Several Large Stations” 
































































































































Station Calumet Kearney Trenton Cahokia Waukegan Hales Bar Devon Weymouth Somerset Wabash 
Channel River 
Common- Publie 1 Yet ‘troit Union Elec. | Waukegan Tennessee | Connecticut | Edison Elec. Montaup Indiana 
Company wealth Service Edison Co. | Lt. & Power | Generating Electric Lt. & Power | Illuminating Electric Electric ° 
Edison Co. } Electric Co. C>. ‘o. Power Co. ‘o. ‘o. Co. Corp. 
Heating None Blower- Indirect rad. Disect ead. None None ‘Disoet rad. Direct rad. Direct rad. Direct rad. 
Turbine room heater for windows at windows | at windows 
units and roof 
Boiler room None Blowe Ts Direct rad, “ Diseet rad. Direct rad. None Direct rad. "Dire ct rad. Direct rad. | Direct rad. 
heater units 
E lec. ¢ ntvol Direct rad. " Direet rad. Direct rad. Dies ct rad. None None Direct rad. Indirect Indire ct Indirect 
rooms in control in control rad. rac rad. 
| room room 
Offices Direct rad. Direct rad. Dire et rad. Dire ct rad. Direct rad. Direct rad. Direct rad. Dire ct re ad. Direct rad. 
Gen. C =e system ~ Closed Closed Cc = d Cc way Discharge up Closed Closed Closed c li ceed Closed 
into room 
Turb. room roof Insulated None Not insulated Zin. c oowk ins.|Hair feit ins. None Not insulated|]2 in. ‘ Lith’|2 in. “Lith” 2 in. “Lith” 
Condensation Practically Expected None Yone None None None ins. None ins. None ins. None 
none expected expected expected expected 
Ventilation Enters Natural Fans and duet Natural Natural Drawn along Natural Natural Natural Natural 
Turbine Room windows to sweep ceiling to 
Drawn cut by windows boiler 
forced draft and roof room 
ans Drawn from 
monitor 
Boiler room Drawn to Natural Ienters from Erters from Natural Drawn to Drawn to Natural Drawn to Natural 
forced turbine room|windows and forced forced force 
draft fans and around |from = turbine draft fans draft fans draft fans 
flue room 
Elee. control Duet s to Fans and Exhaust Fans sand Natural . atural Natural Fans and Fans and Fans and 
rooms rocf fans ducts fans ducts Ducts Ducts Ducts 
and ducts 
: = ag rai e eee oe ‘me We Ke on™ - ea: . 7 > ri 
Offices, ete. Natural | Ns atural Natural Natural Natural Natural Natural Natural Natural Natural 


*From recent report of Prime Movers Committee, N. E. I 
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Responsibility and Service 
EFORE accepting a low bid or rejecting a higher 


one, it is the part of wisdom to investigate a 
number of points. Is the lower-priced apparatus really 
just as good in every respect? Are equally good guar- 
antees made for it? Is the guarantee to be depended 
upon? Are its backers fully responsible, or must one 
go to the courts to make them keep their agreements? 
This is worth a lot of pondering. Make sure the guar- 
antee is more than a “scrap of paper.” 

Finally, there is the intangible element of service. 
Service costs money, but in some lines it is essential 
to the customer’s continued satisfaction. When pur- 
chasing equipment of such classes, one should make due 
allowances for service facilities and practices when com- 
paring prices. The wise purchaser sometimes chooses 
the lowest-priced article, sometimes the most costly, but 
he never fails to take into account every known factor 
affecting the value of what he receives for his money. 


Another Coal Strike 

HERE in general, industrial peace and prosperity 

reign throughout this country, another strike in 
the coal-mining industry is in full operation. But there 
is nothing new about this; in fact, the country has 
become so accustomed to such occurrences that little 
attention has been given this latest test of strength 
between the coal miners and operators. Probably the 
country was never before so well prepared to withstand 
the effects of such a strike, and if it can be done 
without too seriously inconveniencing the public, the 
best course will be to let the operators and miners settle 
their differences as best they can. 

No fair-minded person will dispute the fact that both 
parties to the controversy are entitled to a fair price for 
their product and service. However, it is apparent that 
each side has little regard for the other and less for the 
public interest. From the start of the present con- 
troversy it was evident that both operators’ and miners’ 
leaders were more interested in jockeying each other 
about than in reaching an agreement, in the hope that 
the public might take alarm and step in to settle the 
difficulty, as has been done previously, generally to the 
advantage of both operators and miners. This time they 
have been left completely to themselves to settle their 
own differences and may it be with good moral effect. 

Should the strike be of long duration, it will certainly 
have permanent detrimental effect on the anthracite 
industry. Already substitutes are making heavy in- 
roads into the anthracite business, and cutting off of the 
supply of this coal cannot help but accelerate the per- 
manent use of substitutes. This should eventually have 
an effect favorable to the public, and if the strike is 
carried to a conclusion that will convince the beligerent 
parties that such procedures are to be avoided rather 
than indulged in, then any inconvenience that may be 
suffered to attain this end may be well worth the cost. 
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Psychological Tests for Engineers 


HILE among many, psychological tests are the 

basis of good stories, still more and more indus- 
trial managements are making use of such tests to 
determine a worker’s suitability to his job. If tests -will 
show this, why not make use of them to determine how 
a man will react in the time of danger or when snap 
judgment is required? Why not test engineers in 
charge of power plants to see if they will act correctly 
when an emergency arises? 

The present-day license examiners do in a small meas- 
ure endeavor to ascertain a man’s mental makeup, but 
since the candidate can take as much time as he desires, 
answers to the list of questions represent considerable 
mental ruminating. Years ago the railroads essayed 
to check the quickness with which the engineer brought 
his train to a stop after receiving a signal. On some 
roads red lamps were displayed at unexpected places 
and the engineer who ran by one of these signals was 
duly penalized. Such tests were bitterly resented by 
the enginemen and ultimately were abandoned. 

After all, men upon whom rests the responsibility of 
running a locomotive, operating a power plant or a 
steamship should be of a type that remains cool in time 
of danger and knows how to do the proper thing at the 
proper moment. Too much stress is laid both by an 
examining board and by a prospective employer on the 
engineer’s ability to do things. Little thought is given 
to a man’s judgment as to when to do it. The man who 
tries to tighten up the flange of a steam main in a 
plant where a break would spell death to others needs 
to have his mental poise tested. 

To observe how a man will act when a boiler tube 
suddenly gives way or a turbine loses a few blades 
should be illuminating. It might be hard on the nerves 
of the subject, but should result in fewer disasters. 

Does the average engineer “react” properly? It is 
questionable. 


Economic Design 
of Power Stations 


As noted in a previous editorial (July 28 issue) the 
combination of high construction costs and the steady 
decrease in the fuel consumption per kilowatt-hour 
brought about a condition where fixed charges equal or 
even exceed the fuel bill in the typical new central 
station of twenty thousand-kilowatt capacity or more. 

It is therefore fitting that designers should consider 
more carefully than ever the matter of first cost. 
Broadly speaking, there are two methods of reducing 
first cost. One is to use less costly equipment with some 
sacrifice of dependability and thermal economy. So 
much hangs on reliability that neither owners nor 
designers are likely to make appreciable concessions in 
this respect in order to lower the installation cost a few 
dollars per kilowatt-hour. In fact, with reliability al- 
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ready on a high level, the demand seems to be for still 
more rather than less. Viewing the business as a whole, 
and evaluating the effect of shutdowns on good will 
and ultimately on revenue, this attitude is undoubtedly 
justified. 

Where it is merely a question of first cost versus fuel 
economy, the intelligent choice must always be made 
by balancing the additional overhead costs entailed by 
the more efficient design against the obtainable fuel 
savings. In this matter some designers seem to have 
paid more than was warranted for an extremely low 
B.t.u. consumption per kilowatt-hour, while others have 
not taken full economic advantage of fuel-saving 
possibilities. 

A third class of investment savings can be made with- 
out sacrificing either dependability or thermal efficiency. 
Failure to explore and utilize such possibilities to the 
full cannot be excused. Reference is made to such 
matters as the selection of sites capable of being de- 
veloped at a minimum cost, the arrangement of appa- 
ratus in a manner calculated to save building costs by 
avoiding undue volume and floor space per kilowatt, 
expensive foundations, excavations, etc., and the keep- 
ing down of interest charges during construction by the 
avoidance of delays due to lack of foresight. These and 
many related matters are discussed by Messrs. Vehling 
and Crawford in the article on page 357. The possible 
savings include many small items, but the total is im- 
pressive. The authors estimate that, by careful utiliza- 
tion of known and available principles, an average re- 
duction of twenty-five per cent may be made in first 
cost without sacrifice of thermal efficiency or reliability. 
Even the best existing performances can, in their 
opinion, be bettered by ten per cent in this respect. 

In view of marked ability of the firms engaged in the 
design of the large stations, some may question the 
accuracy of these figures, but whatever the possible 
saving may be, there can be no doubt that the article 
referred to contains many money-saving suggestions. 


Making the Greatest Saving 


T IS generally recognized that there are many classes 

of industrial loads that can be more economically 
served by purchased power than from an isolated plant. 
On the other hand, it is equally true that there are in- 
dustrial loads that can be supplied more economically 
from a properly designed and operated isolated plant. 
Proper design and operation are important factors in 
the economy of any plant, and the industrial plant is 
no exception. It must be designed for the type of load 
to be served and operated by men who are capable of 
getting results. 

Frequently, a plant is shut down and power or both 
power and the steam for heating purchased, at what 
appears to the management to be a saving, where a 
similar load in another establishment is served by an 
isolated plant. There are cases on record where the 
power and heating requirements are supplied at less 
cost from the isolated plant than the power alone could 
be purchased. The chief reason for these contradictory 
conditions is that in the former the plant is not properly 
designed or operated, or both, where in the latter the 
equipment is suited to the load and is operated by 
engineers who know how to get results. 

To the management of an establishment who is con- 
sidering shutting down his power plant and purchasing 
power, there is more to be considered than the question 
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of which is cheaper, to operate the plant as it is or to 
purchase power. Too frequently, the issue is decided on 
shutting the plant down only. Although the change may 
result in a saving, if the owner of the plant had gone 
farther into the problem, he might have found that a 
far greater saving could have been made by making 
changes in the plant design and employing the proper 
type of men to operate it. This generally can. be decided 
only by employing a competent and unbiased engineer to 
report on the whole problem. 

The owner of the manufacturing plant has money in- 
vested in a power plant, and the first question should 
be, can this plant be operated in a way to compete 
with purchased power? If it cannot under present 
conditions, can it be changed to do so and will the 
saving warrant the cost of remodeling? If this cannot 
be done more economically than purchasing power and 
generating steam for heating or purchasing both, then 
of course the latter procedure should be adopted. But 
the whole question should be decided by a competent 
engineer on its economic merits and not on any existing 
conditions in the plant. If the conditions in the plant 
are wrong, then the comparison drawn between gener- 
ating and purchasing power should be made on a basis 
of a properly designed plant. Unless this is done, an 
opportunity may be lost to operate the power plant at 
a far greater saving than can be obtained by shutting 
it down and purchasing power. If the real economies 
of the whole problem were thoroughly gone into in all 
cases, a lot of plants that have been shut down would 
still be in operation and probably some that are still 
in operation would be shut down. 


Selecting Meters for Their Utility 


HEN selecting meters, their utility should be 

given first consideration, since a meter that has 
only ornamental value soon ceases to be ornamental due 
to neglect. It is a fine thing to have a good-looking 
switchboard in the plant with a lot of meters on it, but 
unless intelligent use is made of them their cost might 
better have been saved or the money put into some other 
equipment that would be used. The choice of instru- 
ments will depend on the size and importance of the 
plant. The electrical end of most any plant may be run 
with one voltmeter and an ammeter for each generating 
unit. But economical results cannot be expected with 
any such a limited equipment. In the direct-current 
plant the selection of meters is comparatively simple, but 
as pointed out in the article, “Switchboard Meters for 
Power Plants,” the alternating-current plant presents a 
more complex situation with a wide range of instru- 
ments to choose from. 

In any plant the watt-hour meter is essential for ob- 
taining a record of the energy output of the station. 
Where departmental records are kept and power charges 
are made to each department, a watt-hour meter on the 
feeders going to each department will many times jus- 
tify its cost. If each department is charged for the 
actual power used and not a proportional part of the 
total, those responsible for the department will generally 
see that the power consumption is kept as low as pos- 
sible, and the savings that have been obtained in this 
way have in some cases been surprising. The economic 
value of recording meters is frequently lost sight of, 
but when their records are used intelligently they have 
practically unlimited possibilities. 
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Practical Ideas from Practical Men 











ITH a view to stimulating engineers into the habit of 
recording for the benefit of brother engineers, unusual 
occurrences, how these were met and other practical ex- 
edients adopted in the operation of their shine, Power 
tt decided to award two cash prizes each month during 
1925. One of $25 for the best and another of $15 for the 
second best practical letter on plant operation or practical 
kinks received during the month. 
payment for the contribution at space rates. The winners 
for July will be announced this month. 


This is in addition to 








Improved Floor Stand for Use With 
Concrete Floors 


The accompanying drawing illustrates a departure 
in the design of floor stands for valve operation used 
in connection with concrete floors. It has two distinct 
advantages. It does not require the drilling of the 
floor for expansion bolts or through bolts and it can 
be easily adjusted to the proper position over the valve 
and easily and securely fastened in place by tightening 
up one nut. 

The difference in the stand itself is the lack of bolt 
holes in the foot and the addition of a web near the 
bottom cast integral with the stand. The center of 
this web is cored and the hole tapped with a standard 
pipe thread into which is screwed a 13-in. special length 
nipple long enough to extend 6 in. below the concrete 
floor. On the end of the pipe nipple, opposite to that 
screwed into the web of the stand, is cut a standard 
pipe thread, without taper, two inches or more in 
length. 

The device for actually fastening the stand to the floor 
consists of a tripod or “spider” having a recess in the 
top in the form of a spherical segment with a follower 
forming with the spider a spherical joint. With the 
pipe nipple extending downward through the floor the 
spider is placed over the nipple, its legs bearing against 
the underside of the floor. The follower is next placed 
against the spider and the whole fastened together by 
a large nut threaded to fit the long pipe thread on the 
nipple. 

Three cast-iron washers or pads_ recessed on 
the tops are placed between the legs of the spider and 
the concrete surface to distribute the bearing against 
the concrete. These washers or pads can be omitted 
if desired. If the location of the final positions of the 
valves below the floor can be determined within two 
or three inches, a tin can tacked to the top surface of 
the form for concreting the floor, cores an opening suffi- 
ciently large for the passing of the nipple fastened to 
the stand. The extension stem from the valve passes 
upward through the nipple to the hand wheel of the 
stand. When the stand is properly centered over the 
valve, the tightening of the nut fastens the stand 
securely in place. 

To the engineer interested in the construction of 
power and pumping stations and of small rapid sand 
filter plants and who has experienced the usual diffi- 
culty of properly fastening valve stands to a concrete 
floor and keeping them so fastened, this type of floor 





stand will probably appeal. The ease with which it 
can be centered over the valve; the simplicity of the 
fastening device; the ball and socket joint which allows 
the fastening to adjust itself to the irregularities of 
the concrete surface, and distribute the pressure equally 
through the three legs of the tripod, are important 
factors in the design. Floor stands of this type were 
made for plants on which the writer was engineer 
and have proven very satisfactory. One of the com- 
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Assembly and details of floor stand 


panies making a specialty of equipment for rapid sand 
filter plants has used a larger number of floor stands 
of similar design in their work, but the floor stand 
described in this article shows important differences 
in design and method of fastening. It will be seen that 
this stand can be readily used in connection with 
wooden floors, in which case the washers or pads for 
use over the legs of the tripod are required. 
LiEuT. C. B. L. ANDERSON, U. S. N. 
Portsmouth, Va. 
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Armature Testing Sets 


A reliable and satisfactory test set that can be used 
in making the bar-to-bar test for faults in armatures 
is shown in Fig. 1. This set is of the visual type and 
has some advantages over the outfit shown in Fig. 2. 
The meter, Fig. 1, is a direct-current switchboard or 
portable-type ammeter without a shunt, connected to 
two test leads as indicated in the figure. For the 
source of power connect two to four dry cells in series 
to the points A and B on the commutators. On some 
armatures it is necessary to move these points closer 
together than is shown in the diagram in order to get 
a suitable reading on the ammeter; this can be found 
only by test. Take the two test terminals and touch 
adjacent commutator bars; if the coils are all right, 
the ammeter will read approximately the same on any 
two adjacent bars. After testing all the bars between 
A and B, shift the leads from the battery around the 
commutator and test again until all the commutator 
bars have been tested. If a coil or two commutator 
bars are shorted, the reading on the ammeter will be 
low. If the coil is open-circuited, there will be no 
reading on the ammeter until the open is bridged by the 
test terminals, when the ammeter needle will be thrown 
violently across the scale. If the leads of a coil are 
poorly connected to the commutator bars, the reading 
on the ammeter will be higher than normal. A reverse 
coil cannot be located by this method. One of the 
simplest ways of locating a reverse coil is with a com- 
pass to determine the polarity of the coils. 

The test set shown in Fig. 2 is constructed from a 
75-ohm telephone receiver with a head band, connected 
to two test leads as shown in the figure. Two to four 
dry cells are connected in series with a buzzer to the 
points A and B on the commutator. On some arma- 
tures it is necessary to move these points closer to- 
gether than is shown in the diagram, in order to get 
a suitable sound in the receiver; this can be found 
only by test. Take the two test terminals and touch 
adjacent commutator bars. If the coils are all right, 





Dry cells 


Fig. 1—Connections for testing armature with an 
ammeter and dry cells 


the sound heard in the receiver will be approximately 
the same on every two adjacent bars. After testing 
all bars between A and B, move the current leads 
around a little and test again until all the bars have 
been tested. 

If a coil or two adjacent bars are short-circuited, 
the sound in the receiver will be low. If a coil is open- 
circuited, the sound in the receiver will be very loud 
when the open is bridged by the test terminals. If a 
coil’s leads are poorly soldered to the commutator bars 


Vol. 62, No. 10 


the sound will be loud, depending upon the resistance 
in the connection. A little practice will enable anyone 
to make a thorough test. 

I have tested direct-current armatures as large as 
300 hp. with four dry cells and a telephone receiver, 
armatures as large as 200 hp. with four dry cells and 
the millivoltmeter; that is, a direct-current ammeter 
without a shunt. As far as I know and from exper-.2nce 
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Dry cells 


Fig. 2—Connections for testing armature with a 
telephone receiver and dry cells 


any direct-current armature can be tested with two to 
six dry cells and a telephone receiver or millivoltmeter. 

In the figures the points at which the current is 
led into the armature are set on opposite sides of the 
commutator. In actual practice this is seldom the case 
and they are generally located to include approximately 
one-fourth or less of the commutator bars, and the 
testing is done between points that take in the least 
number of bars. The smaller the armature the closer 
the points will have to be set, as there is considerably 
more resistance in the small-sized armatures than in 
the larger sizes. I have tested small armatures and had 
only about six or eight bars between points A and B. 
Either method, telephone receiver or millivoltmeter, is 
practical and the results are reliable. 

Pheenix, Ariz. FRANK HUSKINSON. 


More About Water Columns 


Although much has been written on the operation and 
proper method of connecting water columns to the 
boiler, the subject is not exhausted. A boiler was set 
up to furnish steam for a laundry. An injector was 
installed to supply the necessary water. lt was admitted 
that the injector was too large to give a steady feed, 
but it seemed to fill the boiler altogether too fast. An 
engineer was asked to suggest a remedy, and he found 
that steam to operate the injector was taken from the 
top connection of the water column, consequently the 
pressure in this pipe was reduced. Of course the water 
level here was not a true indication of that existing in 
the boiler. He suggested that steam be taken directly 
from the boiler, through a connection used for no 
other purpose. 

In another case the water level would rise much 
slower, but still it was not satisfactory, because it would 
fall quickly when the injector was shut off. Investiga- 
tion showed that the feed water was delivered into the 
lower connection of the water column. 

In both of these cases the temptation to save the 
expense of making a separate connection, brought about 
a dangerous condition. W. H. WAKEMAN. 

New Haven, Conn. 
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Checking Turbine Water Rates 


In the July 7 issue there was an editorial on the 
possibility of checking turbine water rates by means 
of zone pressure gages. This is not only possible but 
practical. The pressures in a given stage at various 
loads can be observed and a curve plotted for reference. 
Given the steam pressure and quality at the throttle and 
the vacuum, the manufacturer can then supply the 
necessary data for plotting a water-rate curve against 
the zone pressure. 

The required data then are throttle pressure, zone 
pressure, steam quality and vacuum. The instruments 
for obtaining these should be at hand if not already 
installed. The results should be as accurate, though 
of course not so easily obtained, as those supplied by an 
indicating flow meter. L. A. PIERSON. 

Devon, Conn. 


Auxiliary Drive and the Heat Balance 


I was interested in the article on “Auxiliary Drive 
and the Heat Balance,” on page 508, of the March 31 
issue, which showed the advantages to be derived from 
the electrification of auxiliaries in an isolated plant. 
In the July 7 issue, Mr. Kerr takes issue with the 
conclusions, and presents the case of the small steam 
turbine. 

It seems to me that Mr. Kerr’s “twenty years design- 
ing and building small steam turbines” has led him to 
overestimate its fields of usefulness. 

In the first place he assumes that in the non-con- 
densing isolated plant under discussion the main units 
would be turbines. The main units would be more 
likely to be compound or unaflow engines rather than 
turbines. Next, he says, “The author contends that 
heat balance is almost invariably improved by electric 
drive, assuming that bled steam is available for feed- 
water heating.” This statement in the original article 
did not apply to the case under discussion, but was 
simply a statement of what had been clearly demon- 
strated in a station devoted solely to power generation. 
In a non-condensing isolated plant bled steam would 
not be used for feed heating. 

Mr. Kerr then figures that the water rate of the main 
units would be 34 lb. per kw-hr., and shows that the 
assumptions for steam auxiliary drives give a water 
rate of 94 lb. per b.hp.-hr. He considers this entirely 
too high and replaces it with his assumed water rate 
of 48 lb. for the ‘‘modern small turbine.” 

I’ll venture the assertion that the average isolated 
non-condensing plant having a water rate of 34 lb. per 
kw.-hr. on its main units does use close to 94 lb. of 
steam for a b.hp.-hr. of auxiliary drive. I question the 
figure of 48 lb. for even the most modern of the small 
turbines. 

Then he expresses the opinion that the pursuit of the 
better heat balance has led power-plant designers away 
from the real objective, which is the “dollar balance,” 





rather than merely a “heat balance.” This, of course, 
has sometimes happened, and we will come back to that 
later. 

Next, he makes a comparison of values which, if cor- 
rect, must surely convince even the central stations of 
the folly of using electric auxiliary drives. He starts 
with coal at $4 a ton and figures 40c. as the cost of 
making 1,000 lb. of steam, all costs included. Then he 
assumes the selling value of current at 4c. a kw.-hr., 
and shows that the power for driving the auxiliary 
motors is worth 28c., whereas the steam for the turbine 
drive is worth only about 13 cents. 

First, who is buying coal for $4 a ton delivered? 
Even plants buying the cheapest steam sizes of anthra- 
cite usually find that it costs them at least $5 a ton in 
the bunkers. His unit cost of steam is certainly out 
of line. Even fairly large isolated plants, using as 
much as 300 to 400 million pounds of steam per year, 
usually find their unit steam costs to be in excess of 
50c. Further, with a steam cost of only 40c., or even 
with 50c., current should not cost 4c. per kw.-hr. Such 
a plant should be able to make current for less than 3c. 
per kw.-hr. And if the selling value is 4c., this would 
be the value 10 or 12 miles away from the generating 
station and would include the cost of distribution, sub- 
stations or transformers, line losses, ete. The compari- 
son, then, is between the value of steam at its source 
and the value of current delivered at a point far from 
its source. The comparison is obviously unfair. 

Then, in order to strengthen his small-turbine case 
further, Mr. Kerr goes into an elaborate discussion of 
the possible uses for the exhaust from the small turbine. 
Why look for them when all the main unit exhaust is 
blowing out into the air? 

He fits the plant up with economizers, exhaust steam 
air preheaters, etc. Imagine what would happen to the 
“dollar balance” for which he pleads if the average iso- 
lated non-condensing plant were decked out with all 
these frills just to make sure that the exhaust from 
the auxiliary turbines was used. 

Returning to the original article, the question of the 
relative merits of the electric motor, the small steam 
turbine, or the steam reciprocating unit is a compara- 
tively simple one. If the plant has use at all times 
for all the exhaust steam that is turned out, it does 
not make much difference what type of drive is used. 
Use that which has the lowest cost and maintenance. 
Economy of energy in the drive is not a factor. 

If exhaust is used for heating purposes during the 
colder months and blows out the stack the rest of the 
year, then it is time to give the electric drive serious 
consideration, for it will usually pay handsome divi- 
dends. I have a typical case in mind where a motor- 
driven centrifugal pump paid for itself every nine 
months. The steam unit was retained for emergencies. 

Mr. Kerr is certainly wrong in holding the small 
steam turbine as the best auxiliary drive for the aver- 
age non-condensing isolated plant. 

North Glenside, Pa. 


W. J. RISLEY, JR. 
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Circuit-Breaker Alarm 


In the June 30 issue there appeared a description of 
a circuit breaker-alarm which, as the writer stated, 
is not foolproof since a switch is used to open the bell 
circuit if the breaker is to be left open. 

The circuit-breaker alarm illustrated herewith has 


been installed by the Interborough Rapid Transit Co., ° 


New York City, on a number of circuit breakérs and it 
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Diagram of circuit-breaker alarm that is foolproof 


is foolproof. The usual auxiliary switch with which 
the breakers are equipped was utilized in connection 
with a small “pencil” switch, which is a standard 
product on the market. When the circuit breaker opens 
the alarm circuit is closed and the bell rings. If the 
circuit breaker is to remain. open, the pencil switch 
is pushed in, in order to open the bell. circuit. If, 
however, the breaker is closed without previously reset- 
ting the pencil switch, the bell rings once more and 
warns the operator to reset his alarm. The wiring is 
similar to that used for independent control of a lamp 
from either of two locations. A. H. BEILER. 
New York City. 


Producer-Gas Engines 


In Power of May 5, L. D. Anderson sought informa- 
tion concerning the reliability of gas engines for work 
in the arid districts of Utah. .I have had considerable 
experience with steam, producer-gas plants and .am 
engaged in an electrical power station containing two 
horizontal 4-cylinder 500-hp. and one 4-cylinder vertical 
tandem 250-hp. gas engines. In addition there are two 
Diesel engines, one 750-hp. and the other 150. 

Our traction load is fluctuating continually between 
0 and 700 amperes, and the supply load varies from 
100 kw. during the night. to°900 kw. at the evening 
peak. I mention these details to show the adverse 
conditions under which the gas engines operate. With 
regard to their reliability, I believe that there are some 
gas engines not worth considering and there are others 
just as reliable’ as any steam engine. The 4-cylinder 
horizontal engines we have installed in this. station 
have been running daily on an average of 136 hours a 
week ever since they were erected, over five years ago. 
Never during that time have they once failed us. They 
require little attention when running, are built on very 
compact lines, and any trouble is easily and quickly 
located. Our only worry is preignition due to dirty gas. 
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However, this is easily remedied’ by using water injec- 
tion in the cylinders. 

In the selection of a prime mover for any given 
service, one should’ be governed by the horsepower re- 
quired as well as other conditions. When over 500 
horsepower is needed I do not think a gas-producer en- 
gine can show a better economy than a steam or Diesel 
plant. Here in New Zealand we have many gas plants 
installed in large freezing works and power stations, 
and it is generally recognized ‘among those operating 
them, that steam plants could show better results. 

Undoubtedly, a poor quality of coal can be used with 
success in pressure gas producers. We are using a poor 
grade of lignite coal with good results. On the other 
hand, I have never met with a class of coal that could 
be burned in a producer that could not be burned on a 
traveling grate under a boiler. 

Many small suction gas plants in this country are 
showing excellent economy in operation. The fuel gen- 
erally used is coke or a little better class of coal than 
is required for pressure producers. I can quite under- 
stand why gas producing plants are not so popular in 
America, for they have formidable competitors in the 
Diesel engine. J. ARCHER. 

Napier, New Zealand. 


Concaving the Idler Pulley Stops 
Excessive Wear 


The articles on crowned or concaved idler pulleys of 
the May 12 and June 30 issues were interesting, and 
I would like to offer a little of my experience. 

On an air compressor, a 10-in. double-leather belt 
had to be discarded on account of its broken condition, 
the air pockets, etc., after being used only nine 
months. Upon the suggestion of our belt department 
the flat-faced idler pulley was concaved to conform 
exactly: with the crown of both the driver and the 
driven pulley, as shown in the figure. The results have 
been satisfactory, as this type of belt has been running 
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Idler pulley surface concaved to conform with 
belt shape 


continuously for the past five months. All equipment 
is in first-class condition. 

The belt, in traveling over the original flat idler, 
made it- necessary for the crowned shape of the belt to 
be flattened out in width after being shaped to the 
crown of the driving motor pulley. Then immediately 
on leaving the idler, the belt was shaped to the crown 
of the driven pulley, and so on. This continued bend- 
ing and straightening of the belt in two directions 
would open air pockets in the center of the belt, causing 
trouble. ROGER F. WILEY. 

Denver, Colo. 
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Who Should Be the Boss? 


In a factory or steam plant of any kind who should 
have charge of the engine and boiler room, the master 
mechanic or the engineer? I know of a plant where 
the master mechanic is chief engineer, chief fireman 
and in fact boss of the whole works. In the event of 
trouble in the plant the foreman or engineer must look 
him up before anything can be done to get things right. 
For instance, if the engineer went into the boiler room 
and noticed that the water was low and he ordered the 
injector started, the fireman would reply, “My boss 
hasn’t told me to,” and he would let the water go out 
of sight if the master mechanic didn’t happen to come 
in and order the injector started. 

In my twenty years’ experience in power-plant work 
I have never seen anything to equal this plant. The 
master mechanic and the firemen are frequently drunk 
while on duty and they get away with it. 

The operating engineer on this job is a steady con- 
scientious fellow and can be depended on, but he is 
working under a big handicap for he is watched closely, 
for fear he might draw five minutes overpay. He is 
not allowed sufficient time to examine the engine or 
‘key up, unless he does it on his own time, while the 
master mechanic and a couple of his pals get in a lot 
of unnecessary overtime and nothing is said. If there 
is a repair to make on the engine, the master mechanic 
takes charge and the engineer has nothing to do with it. 

Every plant where I have worked the engineer had 
charge of the engine and boiler room and if there was 
a breakdown he stayed on the job and saw the repairs 
made. 

It seems strange to me that the owner of a mill will 
tolerate such conditions as prevail at this particular 
plant. The master mechanic was given the job simply 
because a friend recommended him and he was out 
of work. 

I trust there are not many plants where similar condi- 
tions are to be found, but I cite this example as an 
illustration of what some engineers are up against. 

In my opinion the engineer should be the boss. 

Chicago, Ill. R. 8S. BUCHANAN. 


Power-Plant Instruments 


In the July 14 issue Mr. Ramage comments on the 
necessity for providing means for the occasional check- 
ing of power-plant instruments to insure their continued 
accuracy. 

He says in part, “Gas analysis machines, being espe- 
cially sensitive to misadjustment, should invariably be 
provided with tee connections in the sample lines so that 
checking with the hand Orsat may easily be done.” 

This advice is emphasized by the experience of the 
Bureau of Mines in a recent comparative test run on 
four CO, recorders of different types. It was found 
after installation that “for the first few days all the 
instruments were giving acceptable accuracy.” At the 
end of a sixty-day test only two of the four were 
operating satisfactorily, although the routine attention 
recommended by the manufacturers had been carefully 
followed. 

The Bureau found that, in general, the CO, instru- 
ments on the market give accurate results when all 
elements are favorable. They concluded that a CO, 
instrument needs more-than-occasional intelligent check- 
ing and care. 
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A case recently came to my attention where a CO, 


‘recorder was used in a plant for checking the operation 


of different boilers. A manifold system of piping al- 
lowed records to be made on one boiler each day. This 
record showed low CO, and did not check with the 
charts on the air-flow, steam-flow meters. These meters 
showed excellent operating conditions. 

Checking the CO, recorder with a hand Orsat showeu 
that the recorder itself was fairly accurate, but when 
samples of the gas were taken at the boiler, they showed 
from 1 to 4 per cent higher than the record. In other 
words, leaks in the manifold piping system were causing 
false readings. 

Another case showed the importance of occasional 
checking of the accuracy of a flow meter, not only for 
meter operation, but for the operation of the integrator. 

In this case the operation of the meter itself had been 
frequently checked and found satisfactory. But the 
steam sales were billed on the basis of the integrator 
readings, and when the charts were planimetered, it 
was found that integrator wheel slippage caused the 
selling company to lose over $200 a month. 

The latest types of flow meters on the market have 
incorporated much more dependable types of inte- 
grators, but there are still thousands. of meters in 
service where the integrator is depended on for the 
record and where those responsible for the meter have 
no idea of the accuracy of this device. Occasional 
planimetering of two or three charts in succession will 
reveal backsliding tendencies in the accuracy of the 
integrator. W. J. RISLEY, JR. 

North Glenside, Pa. 


Engineering and the Man 


Every year brings to the commercial doors of the 
world a crusading army of technical graduates seeking 
admission. Each holds in his hand a diploma significant 
of some technical course completed, and many hold in 
mind a belief of economic independence assured thereby. 
Unfortunately, among these confident invaders only: a 
comparatively few possess the inherent capability for 
outstanding success; the remaining ones are the young 
men of moderate and minor aptitude. Those in the first 
group, fully capable of carrying through by themselves, 
incarnate no problem and require no discussion; it is 
the lesser ones who experience the bitterness of dis- 
illusion and attendant discouragement. In common with 
all of the mathematical sciences, engineering demands 
minds accurate and exact in detail, and it is not sur- 
prising in this period of parental-picked careers, that 
many excellent business or medical brains have received 
a misfit education. 

The predominating result is a common indictment of 
the profession by its failures and their friends, who 
invariably present as authority the law of supply and 
demand, illustrated by a comparison of the engineer 
and bricklayer. However, it is a poor comparison, as 
the bricklayer holds at present an artificial value. 
Realizing that his skill may be acquired with com- 
parative ease, he has increased his pay by instituting 
a managed supply, while the engineer, armed with a 
university diploma and a grain of professional jealousy, 
invites any man who can, to take his job. Consequently, 
engineering standing today, in contrast to that of the 
the bricklayer, is maintained in an atmosphere of 
constant competition, and the engineer who is displaced 
by one better is unfair to blame the profession in 
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general and point to the member of a monopoly as proof 
of his ill treatment. For the man displaying initiative, 
judgment and a working knowledge of his profession, 
there is never a lack of employment; he possesses qual- 
ities in perpetual demand. 

The letter in the June 23 issue, entitled “A Pessi- 
mistic View of the Engineer’s Prospects,” is a rather 
bitter indictment of engineering. The author cites as 
examples three men of varied experience unable to 
command more than a modest income. The explanation 
is that not one of these men has succeeded in creating 
a demand for himself; not one has shown himself above 
the crowd. The world has placed upon them a nominal 
valuation, and they have failed to demonstrate any 
need for increasing it. 

Engineering as a career holds great possibilities, 
but the profession is not paternal and recognition comes 
only to those who earn it. The discouraging positions 
of those who have tried and failed cannot honestly be 
laid to the present order; it isn’t the engineering, it’s 
the man. ROBERT H. EMERICK. 

Philadelphia, Pa. 


Construction and Use of the 
Thermocouple 


I should like to add a few remarks to what was said 
on the construction and use of the thermocouple in the 
article by C. E. Colburn in the June 2 issue. 

We have made in the past, and are at present making 
use of thermocouples, or rather thermoelectric pyrom- 
eters, for the measurement of gas temperatures rang- 
ing from 500 to 2,500 deg. F. Several types are used, 
depending on the conditions of service and use made 
of the data obtained from them. The simpler instru- 
ments, particularly those with base-metal couples are 
cheap, rugged, well made and will withstand consider- 
able rough usage. The finer instruments are of course 
more delicate and require considerable care and atten- 
tion, both in the matter of location and maintenance. 
Owing to inherent characteristics the instrument, even 
as made by leading manufacturers, is not perfect and 
requires frequent calibration or checking, although the 
modern instruments have compensating devices and 
adjustments to take care of all possible conditions. A 
fouled couple, a loose or broken lead wire or rough 
handling may change the calibration of the instrument 
and give misleading readings. 

The thermocouple is in reality a small battery, made 
by joining two dissimilar metals, and if heated in a 
closed circuit, an electromotive force or voltage will be 
produced, its value depending on the temperature dif- 
ference of the couple and the external circuit containing 
the cold junction. This emf. is small, being measured 
in millivolts, either by a potentiometer, or galvanometer. 
The former is fundamentally a laboratory method, com- 
mercial instruments making use of the galvanometer for 
both the indicating and recording types. From experi- 
ment it is found that a certain temperature difference 
will produce a certain emf. and the scale of the 
galvanometer is graduated directly in degrees of tem- 
perature, so that the needle deflection indicates the tem- 
peratures directly, even though the instrument is meas- 
uring electromotive force. ; 

Unfortunately, the homogeneity, purity and tempera- 
ture of the metals enter into the net emf. produced and 
the reproduction .of a couple from specifications is a 
matter of skilled metallurgy. It being understood, of 
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course, that the emf. from various metals, say platinum- 
platinum-rhodium couple, is not the same as that from 
a copper-constantan couple for the same temperature 
difference. If, however, we assume that the emf. of 
a certain couple could be calculated accurately, after 
making from ordinary commercial metals, its measure- 
ment would still entail considerable difficulty, outside 
the laboratory, due to galvanometer and external cir- 
cuit errors caused by lead resistances and temperature 
differences. To give reliable results the pyrometer must 
be calibrated for various temperatures by comparison 
with a standard, preferably in an electric furnace. If 
the pyrometer be used without calibrating, merely using 
calculated data, the instrument will give consistent re- 
sults, but in a case of this kind constancy should not 
be confused with accuracy. While the calibration is 
taking place, the leads and galvanometer are subjected 
to a room temperature of, say, 70 deg. F., and if the 
instrument is later taken to the boiler room where the 
temperature may be 95 deg., a correction must be ap- 
plied to the observed reading. If we call the standard, 
or calibration, temperature 7, and the room tempera- 
ture 7T,, this correction will vary from about 0.3 
(T, — Ts) to (T, — T,) depending upon the couple 
used. For base-metal pyrometers the correction fac- 
tor will be nearly unity, while a rare metal pyrometer 
of couple correction will be close to 0.5. Various 
methods of taking care of this cold junction correction 
have been used, such as mercury bottles, thermos bot- 
tles, burying the junction, etc., the most successful 
being the bi-metal spring, similar to the balance wheel 
in a watch, which automatically takes care of the cor- 
rection. The patents on this spring have recently ex- 
pired and it is now in general use. 

The construction of a pyrometer, to give accurate 
results, is not a hit-and-miss matter, but requires care- 
ful design, manufacture and laboratory calibration. It 
certainly is not a task that one should attempt without 
previous experience, in the belief that it is a simple, 
troubleproof cureall for temperature measurements. 
The pyrometer properly used is-a reliable instrument, 
but for steam-line work with temperatures of 750 to 
800 deg. I believe the mercury thermometer or the gas- 
filled recording type to be much superior. Stem cor- 
rection on the ordinary thermometer is a simple matter, 
while the recording instrument can be checked easily 
by means of a standard. This is especially true in a 
small plant where expense is an item and time for 
properly taking care of instruments is at a premium. 
For the same degree of accuracy the pyrometer will 
much exceed the mercury thermometer in cost. Neglect- 
ing this point, however, and considering the cost of 
pyrometers, it is evident that at present prices one 
cannot afford to bother with home-made apparatus even 
though the accuracy desired could be obtained. Recent 
approximate quotations show indicating instruments 
with a maximum scale of 1,009 deg. F., $25, recording 
instruments with a maximum scale of 850 deg. F., $150, 
and duplex recording instruments with one scale of 
1,000 and the other of 3,000 deg. F., $350. These prices 
include instruments, thermocouples, leads and protect- 
ing tubes which are necessary for high temperatures. 

Many other points regarding operation and possible 
errors, together with much valuable and interesting 
information, is contained in a bulletin of pyrometric 
practice by the Bureau of Standards. Anyone inter- 
ested in the subject will find the publication interesting. 

Clarkdale, Ariz. RICHARD H. Morris. 
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Checking Height of Glass Water Gage 


How can the proper height of water glass be checked 
on a vertical fire-tube boiler? S. P. 


The lowest visible part of the water gage glass should 
not be at a lower level than the level for the fusible 
plug, and the lowest safe water line, and in vertical 
fire-tube boilers this should be not less than one-third 
the length of the tubes above the lower tube sheet. 


Knock in Duplex Boiler-Feed Pump 


What would cause a duplex boiler-feed pump to knock 
between one-half and three-fourths stroke when running 
at medium speed? E. H. 


The valve gears of duplex feed pumps usually are 
so provided that when one side completes about & of 
its stroke, it has opened the steam valve of the other 
side. The knock may result from a movement of a loose 
piston on its rod or sudden displacement of a worn 
piston ring at the time of reversal of the stroke and 
would be worse from presence of air in the water 
cylinder causing the pump to jump in the beginning of 
a stroke. 


Soap and Water for Cleaning Cylinders 
of Air Compressors 


How are cylinders of air compressors cleaned with 
soap and water? S.B.H. 

Use ordinary soft soap and water or ordinary laundry 
soap and water of a consistency that will flow as easily 
as very thin lubricating oil. The solution can be fed 
into the cylinder by an oil cup one day per week or 
may be forced into the cylinder by an oil pump. As 
soap and water is a poor lubricant, it must be used more 
freely than oil, and then will be found effectual in 
cleansing the cylinder, ports and valves of carbonaceous 
and gummy matter. If the compressor is to be shut 
down, as at the end of a shift, the feeding of soap and 
water should be discontinued and cylinder oiling should 
be resumed, to prevent formation of rust. 


Removing Scale from Water Jacket 


What solution can be used for removing scale from 
the water jackets of compressors? E.S.C. 


The scale deposited in water jackets of oil engines, 
compressors, etc., usually can be softened or dissolved 
with muriatic acid. It is customary to fill the jackets 
with a solution of 1 part of muriatic acid and 2 parts 
water. After standing about twenty minutes the scale 
will be softened. The acid solution and loosened scale 
then should be removed by washing out the jacket 
spaces with clean water, repeating the process if found 
necessary. The acid solution should not be left in the 
jacket longer than necessary, as it attacks the metal 
of the cylinder and jacket and after treatment the 
jacket should be thoroughly washed out with clean 
water. 





uestions and Answers 


Conducted ed 


Franklin Van Winkle 


Interchanging Crosshead Shoes 


If an engine has babbitted crosshead shoes and bored 
guides, and the bottom shoe shows the greater amount 
of wear, is it practicable to place the bottom shoe on 
the top of the crosshead? M.J. 


It is practicable to interchange the shoes, provided 
good bearings can be obtained for both shoes when the 
shoes are adjusted to obtain the proper height for the 
crosshead. However, before the adjustments are con- 
sidered to be final, the shoes should be tried in their 
new positions and high spots should be scraped to a good 
fit with the guides. If fitting the shoes would not 
leave enough leeway for taking up subsequent wear, it 
would be better to rebabbitt and refit the worn shoe for 
use in its old place. 


Size of Exhaust Main for Several Exhaust Branches 


We wish to join the exhaust of several engines and 
pumps into one or two exhaust lines and for that pur- 
pose have on hand a considerable quantity of 10-in. and 
12-in. pipe that has been removed from high-pressure 
service. What rule can be followed for determining the 
size or number of pipes required? E.C. B. 


The best practical guide for the minimum sizes for 
an exhaust pipe of ordinary length is the exhaust size 
provided by the manufacturer of the pump or engine 
that is to be connected. 

When two or more exhaust pipes are merged into a 
single main, the sum of cross-sectional areas of the 
branches will be larger than necessary for the cross- 
sectional area of the main. For practical purposes make 
the diameter of the main such that the square root of 
the fifth power of the diameter will be at least equal to 
the sum of the square roots of the fifth powers of the 
diameters of the branches. For instance, if there are 
four 3-in., three 4-in. and two 6-in. exhaust branches, 
the sum of the square roots of their fifth powers 
would be = ” 

4V/3' + 3V4° + 2V6° = 335.7 
and as \/10° — 316.2, one 10-in. main would be suf- 
ficient for most practical purposes, 


Reducing Discharge Temperature of 
Ammonia Compressor 


Our 60-ton dry compressor machines have a very hot 
discharge, sometimes as high as 280 deg. F., owing to 
contracted area of valves and passages leading from 
valves. If this high temperature is detrimental to 
ammonia, is there any advantage in reducing the super- 
heat directly as the ammonia leaves the discharge 
valves, by enclosing the discharge pipe in a jacket, 
through which water is circulated? J.B. 

There will be no benefit in jacketing the discharge 
line of your compressor so far as reducing the work 
of the compressor is concerned. It is doubtful if con- 
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tracted discharge-valve areas cause any superheating, 
although some superheating will take place in the suc- 
tion-valve passages through ‘heat absorption from the 
hot cylinder and piston heads. A discharge temperature 
of 280 deg. F. is not excessive. As may be seen from 
the accompanying table, that with 10 lb. gage suction 
pressure and the vapor coming to the compressor at a 
temperature of 7 deg. F., a discharge pressure of 195 lb. 
gage will give a discharge temperature of 278 deg. F., 
even without any cylinder superheating. If the dis- 
charge pressure at which your machine operates does 
not check closely with the discharge pressure for 280 
deg. F., some cylinder superheating is taking place. 








Suction Suction ——-————— Discharge Pressure, Lb. Gage ——-————— 
Pres., Temp., 125 135@ 145 155 165 175 185 195 205 





Lb. Gage Deg, F, _ Discharge Temperature, Deg. F.——-——- 
0 26 270 §=628 696290) | 300 Ss 3310s 3320s 333G—S—s 3400s 350 

5 16 240 250 260 270 280 290 300 306 #8 312 

10 7 215 225 235 245 255 203 270 278 # «282 

15 0 195 205 215 225 235 245 253 260 265 

20 6 180 199 200 210 220 228 23> 242 # 243 

25 12 170 180 199 200 205 213 220 229 243 

30 17 158 168 177 185 196 202 210 217 223 

35 22 150 158 167 176 185 192. 200 207 215 





It is probable that the suction gas is coming to the 
compressor with some superheat, which naturally in- 
creases the discharge temperature given in the table. 
The suction temperature should be only a few degrees 
above that shown opposite the suction pressure in the 
table. There is no danger from ammonia deterioration, 
but the oil may carbonize if not of the proper grade. 


Over-Rated Performance of Boilers 
Our plant has six boilers each with 3,470 sq.ft. of 
heating surface. In operating five of the boilers for 
24 hours and one of the boilers 22 hours, there was 


1,753,600 lb. of water evaporated into steam at 150 lb. 


gage pressure, from feed water at the temperature of 
210 deg. F. At what percentage over-rating were the 
boilers operated? J.M. 

Assuming that the output was dry saturated steam, 
at the pressure of 150 lb. gage or 150 + 15 = 165 lb. 
per sq.in. absolute, as shown by the steam table, each 
pound of steam contained 1,195 B.t.u. above 32 deg. F., 
and with feed water at the temperature of 210 deg. F., 
each pound of feed water contained 178 B.t.u. above 
32 deg. F. Therefore each pound of feed water for 
generation into steam received 1,195 — 178 = 1,017 
B.t.u.; and as for evaporation from and at 212 deg. F. 
each pound of water must receive the latent heat of 
evaporation, or 970.4 B.t.u., the factor of evaporation 
was 1,017 — 970.4 = 1.048. 

As five of the boilers were in operation 24 hours 
and one boiler was in operation 22 hours, the number of 
square feet of boiler surface in operation was 3,470 
< 5 = 17,350 sq.ft. for 24 hours, and 3,470 K 1 = 
3,470 sq.ft. for 22 hours, which would be equivalent to 
(17,350 * 24) + (3,470 K 22) = 492,740 sq.ft. one 
hour. Hence the actual evaporation was 1,753,600 ~— 
492,740 — 3.559 lb. of water per square foot of heating 
surface per hour, and as the factor of evaporation was 
1.048, the average equivalent evaporation from and at 
212 deg. F. per sq.ft. per hour was 3.559 & 1.048 = 
3.7298 lb. from and at 212 deg. F. 

The standard for boiler rating is equivalent to 
evaporation of 3.45 lb. of water from and at 212 deg. F. 
per square foot of heating surface per hour and there- 
fore the performance was (3.7298 * 100) — 3.45 
= 108.1 per cent of rating, or 8.1 per cent above 
standard rating. 
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Setting Eccentric for Given Lap and Lead 


Knowing the lap and lead for a D slide valve, how 
can the angular position for the. eccentric be deter- 
mined ? W.L.R. 

Referring to the sketch, place the crank in position 
of dead center, remove the eccentric strap and, under 
the eccentric, fix a straight-edge SS with parallel edges 
parallel to the center line of the engine. With a square 
QQ, the blade of the square touching the shaft and 
back of the square held to the straight-edge, mark 
points A and B on the straight-edge so the distance AB 
will be equal to the diameter of the shaft and, midway 
between these points, locate a mark C to represent the 
center of the shaft. 

If no reversing rocker is used, then on the straight- 
edge, from C toward B, locate a point d so that the 
distance Cd equals the lap plus the lead that is to be 




















Diagram illustrating method of determining 
angular position for eccentric 


given to the valve. If a direct rocker is used, make Cd 
equal to the sum of lap and lead multiplied by the 
length of rocker arm operated by the eccentric rod and 
divided by the length of rocker connected to the valve- 
rod pin. From d as a center set off dE and dF each 
equal to one-half of the diameter of the eccentric 
sheave. Then EF is equal to the full diameter of the 
eccentric and with the square set to the dotted position 
Q’Q’, with the blade of the square at the point F and 
for rotation of the engine in direction of the arrow W, 
move the eccentric around on the shaft to the position 
XX until it touches the blade of the square as at p. 
If rotation of the engine is to be in the direction of 
the dotted arrow W’, the straight-edge XX must be 
fixed far enough from the shaft for the eccentric to be 
moved to the dotted position nn until it touches the 
blade of the square as at °. 

If a reversing rocker is used, the point d represent- 
ing the center of the eccentric is to be placed on the 
crank side of the center point C and at a distance from 
C equal to the sum of the lap and lead multiplied by 
the length of rocker arm operated by the eccentric and 
divided by the length of rocker arm connected to the 
valve rod pin. The high side of the eccentric then 
would be placed at an angle less than 90 deg. behind the 
crank; that is, for rotation of the engine in the direc- 
tion of the arrow W the high side of the eccentric 
would be within the quadrant GHC; and for rotation 
in the direction W’ the high side of the eccentric would 
be placed within the quadrant GHJ. 


[Correspondents should sign their communications 
with full names and post office addresses.—Editor. ] 
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High Spots in the Feed-Water Report | 


Much of Practical Value 


UCH of interest to the operating 
engineer is contained in the serial 


report, “Treatment of Feed Water,” 
issued in July, 1925, by the Prime 
Movers Committee of the National 


Electric Light Association. Without 
making any attempt at completeness, 
the following paragraphs will bring out 
certain points of special interest. 


Acip TREATMENT AT CALUMET 


The Commonwealth Edison Co. sub- 
mitted a statement on the use of acid 
at its Calumet Station to keep down 
the causticity resulting from the zeolite 
process of treating makeup water. By 
a special arrangement very dilute sul- 
phuric acid was fed to the water. This 
acid converted to sodium sulphate the 
sodium bicarbonate resulting from the 
zeolite treatment. There have been no 
particular difficulties in the control of 
this acid feeding system. To avoid the 
danger of free acid care was taken not 
to attempt complete neutralization. 


TRI-SODIUM PHOSPHATE FOR HIGH- 
PRESSURE BOILERS 


Interesting experiments with the use 
of tri-sodium phosphate as a substitute 
for sodium carbonate in its Springdale 
Station were reported by the West 
Penn Power Co. Although the greater 
part of the station makeup was supplied 
by evaporators, trouble was experi- 
enced with scale formation due to con- 
denser leakage. During this time 
sodium carbonate was being added to 
the feed water. Since at room temper- 
atures the calcium existing in combina- 
tion with sulphate in the raw water 
could nearly all be precipitated by 
adding enough sodium carbonate to 
cause the total alkalinity to be greater 
than the hardness, the company chem- 
ists had supposed that the same thing 
would hold true in the boiler, and that 
with the alkalinity greater than the 
hardness all the calcium would be pre- 
cipitated as calcium carbonate. This 
did not work out in practice, for rea- 
sons that were not understood until 
attention was called to the recent work 
of R. E. Hall and others who have in- 
vestigated water in the boiler from the 
viewpoint of physical chemistry. 

The trouble was due, in brief, to the 
breaking down of sodium carbonate 
into sodium hydroxide at boiler tem- 
peratures. This breaking down was so 
rapid that it was impossible to main- 
tain the desired carbonate-ion concen- 
tration without increasing the hydrox- 
ide concentration to an _ undesirable 
value. In April, 1924, after consulta- 
tion with Dr. Hall, at the Bureau of 
Mines, the operators of the Springdale 
Station started using tri-sodium phos- 
phate as a substitute for the sodium 
carbonate. Since the phosphate radical 
cannot break up as the carbonate radi- 
cal does, no trouble is experienced in 
maintaining the desired concentration. 
When treating with tri-sodium phos- 
phate the calcium is precipitated as 
calcium phosphate, and the sulphate 
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combines with the sodium, as when 
sodium carbonate is used for treatment. 

Since this treatment was started only 
four tubes have failed, these failures 
being due to cutting by soot blowers. 
No adherent scale has been formed. 

The result is said to support the con- 
clusions of Hall, Fischer and Smith, 
that adherent scale will not be formed 
in boilers if the formation of calcium 
sulphate scale can be prevented. It 
remains for experience to tell whether 
deconcentrators will be required to pre- 
vent trouble from the large amount of 
precipitated calcium carbonate or phos- 
phate. 


ZEOLITE SOFTENERS 


As a preface to some comparative 
figures on the cost of softening Schuyl- 
kill River water (Philadelphia) in vari- 
ous ways, F. B. Applebaum, assistant 
technical manager of the Permutit Co., 
wrote, in part, as follows: 

“An endeavor is made to correct a 
misconception that arises from time to 
time, namely, that lime pretreatment 
before zeolite is always to be preferred, 
irrespective of the water composition. 
Those who favor such lime pretreat- 
ment forget that calcium carbonate has 
a definite solubility and that, therefore, 
as the amount of the carbonate hard- 
ness of the raw water approaches this 
solubility limit, there is less and less 
value and economy in such pretreat- 
ment. The experience of the Permutit 
Company has shown that the lime pre- 
treatment ahead of zeolite begins to 
show signs of economy only when the 
carbonate hardness is more than 15 to 
20 grains per gallon or about 250 to 
350 parts per million expressed as 
CaCO:, and when such carbonate hard- 
ness constitutes the greater part of 
the total hardness. ; 

“An endeavor is also made herein to 
correct another mistaken idea, namely, 
that as the hardness of the raw-water 
supply decreases, the results which can 
be obtained by lime-soda treatment im- 
prove appreciably. This is not in ac- 
cordance with the facts.” 

“Since the first cost and operating 
costs of a zeolite plant decrease with 
the hardness, a line is reached where 
a zeolite plant will produce a water of 
zero hardness for less cost than a hot- 
lime-soda plant will produce a 2- or 
3-grain water. 


CONCLUSIONS FROM BUREAU OF MINES 
CO-OPERATIVE INVESTIGATION 


R. E. Hall, physical chemist of the 
Pittsburgh Experimental Station, Bu- 
reau of Mines listed the following main 
developments of the investigation, in 
co-operation with the Hagan Corpora- 
tion, into the mechanism of scale forma- 
tion and boiler-water conditioning: 

The adherent scales developed on feed 
lines and the surfaces of drums and 
tubes are formed in situ, and never 
exist as small independent and unat- 
tached crystals in the boiler water, sub- 
ject to motion with its flow. One ex- 


ception is pieces of broken scale of a 
size sufficient to resist the flow, which 
are cemented where they lodge by these 
same crystallization processes which 
produced the original scale. 

The concentration of treating chemi- 
cal, necessary in the boiler water under- 
going evaporation to prevent hard ad- 
herent scale formation, depends on the 
operating pressure and the sulphate 
concentration in the boiler water. The 
chemical may be introduced into the 
feed or boiler water as desired, so long 
as appropriate concentrations are main- 
tained in the boiler water. 

The use of soda ash as a treating 
chemical is satisfactory and economical 
if the operating pressure of the boiler 
is not too high. But the rate of decom- 
position of carbonate with formation 
of caustic, and the carbonate concen- 
tration necessary to prevent scale de- 
position, both increase with increase 
in operating pressure, so that preven- 
tion of scale formation by the use of 
soda ash becomes impossible at high 
pressures. The upper limit for the use 
of soda ash lies not above 250 lb. gage, 
and its use above 200 lb. is largely 
dependent upon a well-controlled sul- 
phate concentration in the boiler water. 
Above such pressures the use of sodium 
phosphate is satisfactory. 

The ratios of carbonate to sulphate 
concentration necessary to prevent hard 
adherent scale formation on the evap- 
oration surfaces have been determined 
for various operating pressures and 
sulphate concentrations, and have been 
developed into curves suitable for boiler- 
room use. Satisfactory ratios of phos- 
phate to sulphate concentration are 
being investigated at this time. 

Simple equipment has been developed 
for the determination of such concen- 
trations with dispatch and_ suitable 
precision by the boiler operator. 

The validity of the carbonate-sulphate 
concentration relations developed has 
been established by practical tests. 

Under this type of control, a thin 
carbonate scale of practically uniform 
composition, whatever the character of 
the feed water, forms on the evaporat- 
ing and drum surfaces, unless the per- 
centage of makeup water is very small. 
Its obstruction to heat exchange is 
small, because of its porosity, and be- 
cause it does not increase in thickness 
with continued operation of the boiler. 

The percentage of moisture in steam 
leaving the bciler is believed to be a 
function of the thickness of the burst- 
ing bubble layer in the steam drum, 
which in turn is dependent upon the 
concentration of soluble salts in the 
boiler water regardless of their specific 
composition, and the specific character 
and concentration of the suspended 
solids. 

The caustic developed in the boiler 
water by the decomposition of soda ash 
is effective in repressing hydrogen-ion 
concentration in the boiler water and, 
thereby, corrosion of the boiler metal. 
The caustic must not be excessive in 
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concentration, since the dangers of em- 
brittlement are encountered especially 
if the concentration of other soluble 
salts is low; but it should be present 
in well-controlled concentration in every 
boiler water because of its influence on 
corrosion. 


Urces UNIFORM METHOD OF REPORTING 
WATER ANALYSES 


A communication from J. D. Yoder, 
of the Cochrane Corporation, discussed 
the feasibility of a standard method of 
reporting water analyses. 

Water analyses may be reported in 
the uncombined form, that is, by show- 
ing the quantity of metals and acid 
radicals as determined by the chemists, 
or the substances may be hypothetically 
combined in a variety of ways. It is 
impossible, or at least impractical, to 
report the analyses with strict accuracy 
as to the manner in which the metals 
are combined with the acid radicals in 
the sample of water analyzed. 

As water analysis is a highly spe- 
cialized branch in which the average 
engineer cannot hope to become profici- 
ent, no attempt will be made to abstract 
Mr. Yoder’s remarks, except to say 
that he offered for consideration four 
possible methods of reporting a com- 
bined analysis, and recommended two 
of them as being better suited than the 
others for boiler-feed purposes. 

A statement relative to the purity of 
products of evaporators as influenced 
by operating conditions was submitted 
by the Griscom-Russell Co. They pre- 
sented two curves showing the relation 
of purity of vapor to evaporator out- 
put for a given type of evaporator. 

In discussing methods for controlling 
the treatment of boiler feed water, 
Cyrus Wm. Rice & Co., consulting 
chemical engineers, stressed the impor- 
tance of simplicity and reliability, in 
view of the fact that most operating 
men are not chemists. As the most 
simple and accurate method of control- 
ling the chemical conditioning of the 
feed water they recommended the test- 
ing of the blowdown water for calcium 
(scaling salts) in solutions, and a sec- 
ond test of the same order for measur- 
ing the quantity of free soda that is 
required to remove all the calcium from 
the concentrated boiler water. 

The quickest and simplest method of 
detecting conditions that may cause 
priming or foaming, according to the 
statement, is a silver nitrate test for 
sodium chloride. 


DIVERGENT VIEWS ON “CAUSTIC 
EMBRITTLEMENT” 


The Babcock & Wilcox Co. made the 
following statement in regard to caustic 
embrittlement: 

“The amount of sodium carbonate 
which can be safely carried in a boiler 
is not a matter on which anyone can 
make a definite answer. All we can do 
is to give our customers the result of 
our experience and best judgment in 
the matter. 

“Up to date we know of no cases of 
caustic embrittlement where the sodium 
carbonate has not exceeded the quan- 
tity of sodium sulphate. As a result of 
this fact we have assumed a working 
rule as follows: On steam pressures up 
to 150 lb. the sodium hydrate (expressed 
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as sodium carbonate) plus sodium car- 
bonate should not exceed the quantity 
of sodium sulphate. On steam pres- 
sures of 150 to 250 lb. the sodium car- 
bonate equivalent should not exceed 
one-half the sodium sulphate. On 
steam pressures above 250 lb. the ratio 
should not exceed one third.” 

The Permutit Company took issue 
with the theory “that sodium hydroxide 
formed in the boiler salines from 
sodium carbonate, may, by some corro- 
sive action, accelerate the formation of 
cracks in internally stressed material 
of riveted seams in the absence of sul- 
phates.” Commenting on this, they 
said, in part. “This theory has been 
advanced because cracks have been 
found in or near riveted seams of a 
small number of steam boilers fed with 
artesian-well waters, high in sodium 
carbonate and low .in sulphates, and 
also in some boilers fed with distilled 
water to which large amounts of soda 
ash have been added. It is proposed 
by those advancing this theory to main- 
tain a ratio of sodium sulphate to 
sodium hydroxide in the boiler saline 
that is greater than one, and hoped 
that it may be beneficial to internally 
stressed material. 

“It has not been proved that sodium 
hydroxide accelerates the formation of 
cracks in internally stressed material. 
therefore it was impossible to prove 
that sodium sulphate will inhibit such 
action. Water supplies of every descrip- 
tion have been softened by the Per- 
mutit process and have then been used 
for boiler feed purposes for more than 
14 years. We have kept in close touch 
with all boiler plants using our system, 
and in many of them the sulphate 
hydroxide ratio is less than one 
Neither we nor the adherents to the 
ratio theory know of a single case 
where cracks have been found in boilers 
fed with Permutized water.” 

The statement then went on to de- 
scribe other forms of cracks around 
rivet holes, lap seams, etc., due to 
abuses in manufacture and operation. 


HoT PROCESS FOR OVERLOADED BOILERS 


The Cochrane Corporation stated its 
belief that the hot-process water soft- 
ener was the best adapted for the treat- 
ment of feed water for highly over- 
loaded boiler plants. “Its efficiency,” 
they said, “has been well demonstrated 
by usage, and it is generally well 
adapted to the power-plant design. It 
has been extensively used for treatment 
of feed water of 100 per cent makeup. 
as with jet condensers, as well as for 
small percentages of makeup for sur- 
face condensing plants.” 

In connection with deaérating sys- 
tems mention was made by the Bethle- 
hem Shipbuilding Corporation of the 
development of a complete closed- 
circuit feed-water system with auto- 
matic controls. Absorption of air is 
avoided by heating the deaérated water 
at a pressure above atmospheric after 
it leaves the condenser. 

According to the Griscom-Russell Co. 
the inclusion of distilled makeup plants 
has approached nearly 100 per cent for 
the large central stations, but the great- 
est increase has been noticed in 
medium-sized central stations and in 
industrial plants. 
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A Decision on Electric 
Service Rates 
By A. L. H. STREET 


An industrial establishment receiving 
electric service for both power and 
lighting purposes is not entitled to 
evade liability for the higher rate 
applying to current used for lighting 
by receiving the current at power 
voltage and reducing it to availability 
for illumination, declared the Pennsyl- 
vania Supreme Court in the recent case 
of Westerhoff Brothers Company vs. 
Borough of Ephrata, 128 Atlanti¢e Re- 
porter, 656. The court said: 

“Where the cost of product supplied 
is uniform, the [public service] cor- 
poration selling it cannot object to the 
use made of it by the consumers. 

If, however, some consideration 
for the difference in charge can be 
made apparent, . . . or if it can 
be shown there is a difference in the 
cost of supplying, or in keeping ready 
to do so, the contrary conclusion is 
reached. Reasonable distinctions may 
be made, based on the kind of service 
demanded. For instance, it 
may rest on the amount of power con- 
sumed and paid for. A 

“As was recently said by this court 
in Duquesne Light Co. v. Pub. Ser. 
Com., 273 Pa. 287, 117 A. 638, 65: 

“While the Public Service Company 
Law . . . in no uncertain terms 
forbids rates which are unjust or 
unreasonable or inadequate, or are 
unjustly discriminatory or unduly or 
unreasonably preferential, it neverthe- 
less permits such classifications thereof 
as do not offend against the provision 
quoted, and hence a utility company 
has a right to divide its cus- 
tomers into groups, according to the 
purpose for which the electricity or 
steam is needed, these being subdivided 
into classes according to the quantity 
meee «6 CT” 

The court concluded that a higher 
rate for lighting purposes was justified 
by the cost of maintaining the generat- 
ing plant for lighting purposes during 
certain hours of the day. The opinion 
says: 

“If anything is to be gathered from 
the record, it is that the classification 
made was reasonable, and the difference 
in charges for power and light based 
on the cost of production. Complainant, 
by the ordinance, was bound to pay 
for the latter service at the same rate 
as were all other consumers, and it 
could not evade its responsibility by a 
subterfuge, reducing the power voltage 
to that available for illumination.” 


Tax for Hydro Development 
in Porto Rico Proposed 


A law has been passed by both 
houses of the Porto Rico legislature 


levying a tax of one-tenth of 1 per cent 


on all real property in the island for 
a period of three years, in order to 
provide a fund, which it is estimated 
will approximate $500,000, for the de- 
velopment of hydro-electric power. This 
has not, as yet, been signed by the 
governor, but it is thought that he will 
approve the bill_—Commerce Reports. 
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TARTING off in 1921 with brilliant 

prospects, endorsed by the Presi- 
dent, the United States Congress, the 
Commonwealth of Pennsylvania, the en- 
thusiastic co-operation of the engineer- 
ing and industrial interests of the 
country, and with elaborate plans 
worked out by The Engineers’ Club of 
Philadelphia, the Sesquicentennial In- 
ternational Exposition met with re- 
verses of such diverse and unexpected 
character, seemingly insurmountable, 
that for the last two years it has ap- 
peared almost impossible that any kind 
of an exposition could be held. 

However, the famous old American 
fighting spirit at last manifested itself 
in Philadelphia, the home of so many 
sacred symbols of this country’s ideals, 
and now most Philadelphians and the 
press throughout the country generally 
hold high expectations for the success 
of the coming celebration, which is 
definitely scheduled to be held from 
June 1 to December 1, 1926, “come 
what may,” according to Mayor Ken- 
dricks. 

The Sesqui, as it is called by every- 
one, will not be on as large a scale as 
was originally planned, nor will it have 
such an extensive foreign participation 
as was hoped for; nevertheless, as has 
been shown during the last two months, 
the exposition will be a dignified and 
worth-while celebration of the one hun- 
dred and fiftieth anniversary of the 
signing of the Declaration of Inde- 
pendence. It probably will not cover 
the progress made in mechanical and 
industrial lines during the last fifty 
years, as did the Centennial the period 
between 1776 and 1876, but as the Na- 
tion’s progress along these lines has 
been so tremendous and diversified since 
1876, it would take an exceedingly 
large exposition to cover the entire 
field adequately and certainly would 
take more time to arrange it than is 
available. 

The site finally chosen for the exposi- 
tion is on a large, city-owned plot at 
the foot of Broad Street about a 
twenty-minute ride from the City Hall, 
the hub of Philadelphia. The ground 
has had to be reclaimed in part from 
the Delaware River, which from time to 
time overflows parts of it. The League 
Island Navy Yard, is at the extreme 
end of Broad Street and will form the 
southern boundary and also a part of 
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the exposition, or so the Sesqui officials 
believe. League Island Park is on the 
west side of the exposition grounds, as 
may be seen in the accompanying map, 
and is at present an attractive park al- 
though of recent laying out. The 
stadium is well under way and will pro- 
vide many attractions for the visitors. 
The Administration Building is also 
now in course of construction. The steel 
framework has been erected, the roof 
placed in position and the floors laid. 
The work started on July 21, and under 
the contract should be finished ninety 
days from, that date. The building will 
house the offices of the Sesqui officials 
and personnel. 


THE Director Is THRIFTY 


There has been some chuckling in 
Philadelphia over the cleverness of the 
Sesqui director, Colonel Collier, in tak- 
ing advantage of all activities and 
operations connected with the city that 
can be utilized for the exposition. 
He is taking the material that is being 
excavated from the city’s new subway 
for filling in the Sesqui site. At the 
present time there are two continuous 
lines of busy trucks going and coming 
on Broad Street carrying or returning 
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from delivering the dirt and stones 
from the subway to the exposition 
grounds. Most of the filling in near. 
Broad Street has been accomplished. 
The pools and water features are to be 
made in the places having the deepest 
depressions and again Colonel Collier 
is going to utilize the boards that have 
been in use over the subway for holding 
the reclaimed land in place along the 
edges of these pools and canals.. There 
is a general air to the ordinary ob- 
server, of things being accomplished 
and of smooth running at°the site. 

The contract for the first or liberal 
arts exhibition building was let on Aug. 
20, to the Austin Company, Cleveland, 
a firm having a reputation for speedy 
construction on large operations, and 
as it has recently put up a building in 
the adjoining Navy Yard it is familiar 
with the ground conditions to be met. 
This structure will contain about 375,- 
000 sq.ft. of display space and calls for 
a steel building with a foundation of 
wooden piles, steel roof trusses -sup- 
ported on steel columns with stucco- 
surfaced exterior walls. It is stipu- 
lated in the contract that filling in and 
piling must be done in forty-five days, 
which allows seventy-five days for the 
construction of the building. 


LARGE MACHINES To BE SHOWN 
IN OPERATION 


The machinery building wilk-be the 
last built, as it has to have special 
foundations to provide for the heavy 
machinery, much of which is to be 
shown in operation. The location of 
this building, as will be seen by consult- 
ing the plan, will be adjoining the 
League Island Park. 

The Sesqui authorities say that more 
than 2,000,000 sq.ft. of space has al- 
ready been reserved for exhibitors, who 
will pay for the privileges granted a 
sum well over ten million dollars. The 
United States government, the Com- 
monwealth of Pennsylvania and the 
City of Philadelphia have all contributed 
substantial amounts of money so that, 
it is stated, there will be ample funds 
to fill in the grounds that are below 
grade and to build the exposition build- 
ings. 

The list of exhibitors who have al-. 
ready reserved space contains numerous 
firms in the power-plant field. Power 
will be generated by some of these 























Drawing of the Liberal Arts Building for the Sesquicentennial International Exposition 


Contract for the erection of this building was awarded during 
the latter part of August and calls for its completion in seventy- 
The building will contain about 375,000 ft. of floor 


five days. 





space. 


The machinery building and other exhibit buildings will 
be similar in style and construction. 
will be let in a very 


Contracts for their erection 
short time, it is stated. 
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firms for use by the other exhibitors 
at a cost of 4 cents per kw.-hr. 
So far arrangements have been made, 
according to Mr. Meisenhelter, chief 
of exhibits, for five Diesel engines 
direct-connected to generator sets to 
supply 7,000 hp. Four of these engines 
will be of 1,000 hp., one of 1,500 hp. and 
two of 500 hp. each. There will be a 
number of firms showing turbines, one 
of which will be shown in operation. 
Three manufacturers of unaflow steam 
engines have reserved space and will 
exhibit. 

An electrically driven air compressor 
with capacity of 100 cu.ft. of air dis- 
placement will be installed in the ma- 
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chinery building by the Chicago Pneu- 
matic Tool Co., in addition to its large 
exhibition. It will be attached to a 
200-hp. motor and operated continu- 
ously during the exposition to furnish 
compressed air to exhibitors. 

While some attention will be given to 
showing the old models of machines, it 
is not expected, at least at present, 
that machine development will be a 
feature of the exposition. 

The floor plan for the machinery 
building has just been issued but ar- 
rived too late for inclusion in-this arti- 
cle. The power-plant machinery will be 
placed in the main part of the building 
fronting on Broad St. and Pattison 
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Plan of the grounds and the arrangement of the various exhibit buildings, con- 
cessions, foreign buildings and gladway of the Sesquicentennial 
International Exposition, which is to be held in 
Philadelphia, Pa., June-December, 1926 
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Ave. Groups A and B will be devoted 
to exhibits of machine tools; group C 
will contain the steam turbines and 
engines, hoisting engines and steam 
stationary boilers; group D will contain 
oils, lubrication and fuel, stokers and 
grates; group F£ will be devoted to the 
internal-combustion engines, Diesel- 
engine generator sets and air compres- 
sors; group F' will be given over to 
refrigerating machines, insulation and 
kindred subjects; group G will, besides 
other machines, contain the power 
transmitting appliances; group J will 
have the. feed-water purifiers; group J 
the accumulators, pumping and: oth r 
hydraulic machinery; group K will con- 
tain the exhibits of traveling electric 
cranes, electrical machinery and elec- 
trical recording instruments; group L 
will have the wire products and testing 
machinery, measuring and recording 
instruments, fans and pressure blow- 
ers; group M will be set aside for power 
and hand conveyors; group O will be 
devoted to coal and oil products; group 
Q will contain the coal and coal-mining 
exhibits; group R will, besides other 
exhibits, have the brick and clay 
products. 


PAGEANTS AND HISTORICAL CELEBRA- 
TIONS OUTSIDE SESQUI GROUNDS 


The exposition authorities announce 
that the historical side of the exhibition 
will be centered at Independence Hall, 
where was read the Declaration of In- 
dependence and from whose towers 
clanged forth the Liberty Bell. Con- 
gress Hall, where met the first Con- 
gress of the nation and which ad- 
joins Independence Hall, will also be a 
center of the celebration, as will the 
Betsy Ross House, where the stars and 
stripes were born, historic Carpenter’s 
Hall, where gathered the men who were 
to create the new republic, the house of 
William Penn, the grave of Benjamin 
Franklin and the hundred other spots 
hallowed by the birth of the American 
Nation. 

The new art museum will have, be- 
sides collections which have been be- 
queathed to it, exhibitions of art loaned 
by other cities; Fairmount Park will 
be the scene of interesting pageants, 
as will also the Delaware and Schuykill 
Rivers, 


MANY FOREIGN GOVERNMENTS HAVE 
ARRANGED TO EXHIBIT 


About twenty-five foreign govern- 
ments have signified their intention to 
participate in the celebration and the 
greater number of the states are al- 
ready lined up for co-operation. The 
New Jersey building is to be a replica 
ef the British Barracks at Trenton, cap- 
tured by Washington’s troops on Dec. 
25, 1776. Many of the exhibits from 
Wembley, England, as well as from the 
Paris Exposition of Decorative Arts, 
are to be brought over. A movement is 
on foot in Vermont to erect as Ver- 
mont’s representation to the Sesqui, a 
reproduction of the Plymouth home of 
President Coolidge. Porto Rico has 
signified her intention to exhibit her 
island industries. It is reported from 
Maine that the Longfellow Society is 
arranging to bring the poet’s birthplace 
intact from Portland to Philadelphia 
for exhibition. 

From the back channel of the Navy 
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Yard will be resurrected and restored 
to its former fighting trim, the “Olym- 
pia” the flagship of Admiral Dewey. 
This will be a part of the United States 
naval exhibit. 

Twenty-five societies have planned to 
hold their 1926 meetings at Philadel- 
phia during the Sesqui celebration; 
among them are the American Chem- 
ical Society, the American Society of 
Civil Engineers, and the Shriners, who 
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the fuel injection, is in communication 
with a large air receiver having many 
times the capacity of the cylinder clear- 
ance. 

The Whaley engine employs port 
scavenging supplemented by high-pres- 
sure scavenging and_ supercharging 
through the top of the cylinders at a 
pressure of about 45 lb. per sq.in. The 
air pumps for the superscavenging and 
supercharging operation are contained 
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supercharging and to establish com- 
munication with the reservoir or re- 
ceiver during the combustion period. 
It is expected that the Whaley engine 
will weigh less than 100 lb. per horse- 
power, a figure that represents a sub- 
stantial improvement over current 
practice. The Whaley engine plant is 
being prepared to undergo its‘ shop 
tests, and the results of performance 
together with a complete revelation a& 

















Airplane view of Sesquicentennial International Exposition site taken August 15. 
reservation and at the extreme left the aviation field. 


have already started operation on a 
huge replica of King Solomon’s Temple 
which will be on the concession grounds. 


Whaley Constant-Pressure Oil 
Engine Finished 


The Sun Shipbuilding & Dry Dock 
Co., of Chester, Pa., has completed its 
contract of building for the Whaley 
Engine Patents, Inc., the new Whaley 
oil engine, which was invented by W. B. 
Smith Whaley. This engine has been 


shown to stockholders and interested 
engineers. 
This Whaley engine is a _ single- 


acting four-cylinder unit operating on 
the two-stroke cycle and is designed to 
develop 750 horsepower. It is vertical 
reversing engine with a scantling frame 
similar to that of a marine steam 
engine, and is unusual by the fact that 
the cylinder clearance, at the time of 


in the lower part of the power cyl- 
inders. There is a supplemental scav- 
enging air-pump formed in the upper 
part of the frame in which operates 
a piston placed on top of the cross- 
head. Two cylinders are cast in block 
with a valve chest between. The air 
from the pumps juSt described is used 
cither in direct line or is transferred 
through the ports in the valve chest 
to the opposite cylinder. 

Under normal running conditions, the 
builder claims, that, due to the receiver 
clearance, no variation in pressure is 
expected no matter what the conditions 
of loading and fuel injection may be. 
The receiver serves as an absorber in 
case of any rise in pressure in the 
cylinder through any cause whatever. 
By an ingenious arrangement of the 
valves, the compression-space port is 


made to serve successively for the in-- 


troduction of the superscavening and 


To the right is the military 


to machine details will be presented 
before the winter meetings of the 
national engineering societies. 





Chelan, Washington Project — The 
Chelan Electric Co., of Seattle, has 
applied for a license covering a project 
on Chelan River and Chelan Lake, in 
Washington. It is proposed to con- 
struct a diversion and control dam in 
Chelan .River, thereby giving Chelan 
‘Lake a resetyoir capacity ré6f ,.649,000 
-acre-feet. Thes project provides for 


_two pipe lines with a diameter of713:ft: 
“two miles long; five steel’ penstock 


10 ft. in diameter and 1,000 ft. longs 
;a power house with five generator units. 
The primary power which thus will be 
made available is estimated at 65,000 
hp. The secondary power will amount 
to 60,000 hp. ‘The five turbines, how- 
ever, will be capable of developing an 
aggregate of 125,000 hp. 
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News in the Field of Power 








National Association of Stationary 
Engineers Hold Successful 
Meeting at St. Paul 


Educational Activities of Association Principal Theme of Convention 


ROM Aug. 31 to Sept. 4 the Na- 

tional Association of Stationary 
Engineers held its forty-third annual 
convention at St. Paul, with head- 
quarters at the Hotel St. Paul. The 
Mechanical Exposition, as well as the 
business and technical sessions of the 
convention, were held in the municipal 
auditorium, two blocks distant. With 
approximately 375 accredited delegates 
augmented by a large attendance of 
visiting engineers, the convention was 
a decided success. There was a sprin- 
kling of technical papers, and a great 
deal of time was given to the considera- 
tion of a national educational program 
involving an expenditure of $11,000 
which will be similar to the merit sys- 
tem that is already functioning in the 
State of Michigan. 

At the exhibition 152 exhibitors 
occupying 211 booths gave an excellent 
display of power-plant equipment, com- 
paring favorably with those of previous 
conventions. Entertainment of a pleas- 
ing character was provided throughout 
the convention. 

Registration and the official opening 
of the Mechanical Exposition occupied 
the first day of the convention. On 
Tuesday the entire delegation, escorted 
by a band, marched from the head- 
quarters hotel to the auditorium, where 
they received a royal welcome from J. 
H. Hay, deputy commissioner, Depart- 
ment of Agriculture, representing the 
Governor of the state; Arthur Nelson, 
Mayor of the City of St. Paul; Asa 
Briggs, president of the St. Paul Asso- 
ciation of Public and Business Affairs, 
and L. R. Ferguson, commissioner of 
education. In consecutive order re- 
sponses were made by National Presi- 
dent Dudley G. Kimball, National Vice- 
President Garrett Burgess and Past 
National President Royal H. Holbrook. 


Business began at the afternoon ses- 
sion with reports of Secretary Raven 
and Treasurer Forse, showing favor- 
able financial conditions and a member- 
ship of approximately 20,000. In his 
report President Kimball urged the 
state deputies to make a special study 
of the weak associations in their terri- 
tory with a view to strengthening them. 

He recommended the abolishment of 
the membership committee and the 
turning over of the funds to the na- 
tional deputy. The work of the educa- 
tional committee had been highly grati- 
fying. The question and answer book 
in particular was a masterpiece, and it 
was his suggestion that the questions 
and answers of 1924 and 1925 be pub- 
lished in a similar manner. His slogan 
for 1926 would be 30,000 members, 
giving to the official magazine a corre- 
sponding circulation and automatically 
eliminating the question of advertising 
mediums that had been raised’ during 
the year. As a detriment to the asso- 
ciation and the advertising section of 
the paper he was averse to the use of 
the name of the organization in con- 
nection with the several power shows 
in various parts of the country. 

Garrett Burgess, national vice-presi- 
dent and national deputy, enlarged 
upon the importance of the state dep- 
uties and their work. Leadership was 
a crying need in the _ association. 
Benefit would result from exchange of 
ideas among. deputies. Employers 
should be informed of what the asso- 
ciation can do for them and their engi- 
neers. During the year sixteen new 
associations had been formed, with a 
net gain in total membership of 273. 

The report of the Power- Plant 
Cost Committee presented by Egbert 
Douglas, had been printed, giving 
samples of costs and how they were 
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arrived at, pointing out some of the 
fallacies about costs, picturing the 
necessity of keeping costs to show what 
the plant is doing and accompanied by 
typical cost forms as used by some of 
the representative institutions of the 
country. 

The Technical Papers Committee, 
headed by D. L. Fagnan, had come to 
the conclusion that the educational 
work should be carried on for the most 
part in the local associations and be 
curtailed in the annual convention. Not 
to be devoid entirely of technical dis- 
cussion, twe papers had been provided 
and a public evening session devoted to 
motion pictures and lecture by C. E. 
Skinner, assistant director of engineer- 
ing of the Westinghouse Electric & 
Manufacturing Co. The subjects cov- 
ered were: “The Electrical Industry in 
the Early Nineties”; “The Westing- 
house Works in Operation”; “An Elec- 
trified Travelogue,” and “White Coal,” 
the last-named reel bringing out the 
latest developments in the hydro-elec- 
tric field. 

Of the papers mentioned, F. L. 
Hansen, of the Ideal Electric & Manu- 
facturing Co., reviewed the “Evolution 
of the Synchronous Machine.” An 
abstract of this paper will appear in an 
early issue of Power. “The Uses of 
Copper and Brass in the Power Plant” 
was the topic of the second paper, 
which was presented by W. G. 
Schneider, research engineer of the 
Copper and Brass Research Association. 

An outstanding feature of the con- 
vention was the report of the national 
educational committee and the ensuing 
discussion of the proposed educational 
program embodying the merit system 
and an information service department, 
all of which had been fully set out in 
an article by Garrett Burgess in the 
National Engineer of May, 1925. 

The plan of work for the year as 
outlined by the chairman, Frederick 
L. Ray, had been as follows: A prize 
competition for the best set of answers 
to a series of questions published in 
the National Engineer; the continued 
use of lantern slides and lectures; cash 
prizes for the best engineering paper 















Group picture taken in Rice Park, of delegates and friends attending the Forty-third Annual 
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submitted for publication in the Na- 
tional Engineer; the continuation of 
the special agreement with the Inter- 
national Correspondence Schools, giv- 
ing a special discount to members on all 
courses of study; the organization of 
an information service department to 
publish in the magazine certain data 
in Lefax style on combustion and the 
publication in book form of the ques- 
tions and answers used in the prize 
contest for the year 1923-24. 

Conclusions reached as a result of 
the work were that the question and 
answer contest was a failure and that 
the lack of interest in the correspond- 
ence courses did not warrant continu- 
ing this plan. The cash prizes for 
the best paper had been a success so 
that continuation was recommended 
and the same conclusion was reached 
in regard to the use of lanteren slides 
and the publication of the questions 
and answers for the year 1924-25 in 
book form similar to the work of the 
previous year. Additional recommen- 
dations were for the appointment of a 
national information committee of 
three members, the adoption of the 
“merit system” as outlined in the pre- 
vious reference, and in combination 
with it, an information service depart- 
ment that would compile valuable data 
so that it would be available in loose- 
leaf form, with monthly statements in 
the National Engineer as to the infor- 
mation available. 

Discussion on the education program, 
which was the most pretentious ever 
offered by the organization, was full 
and prolonged. There was some oppo- 
sition to the effect that the organiza- 
tion shouid advise and supervise edu- 
cation, but education itself should be 
obtained from schools or other sources 
making this their special business. The 
consensus of opinion favored adoption, 
as the program gave a definite con- 
cise plan that would interest and hold 
younger engineers so badly needed in 
organization. There would be no con- 
flict with license laws, as these featured 
safety, whereas courses of study in 
the merit system tended to make bet- 
ter engineers and more efficiently oper- 
ated plants. Objection was raised to 
the requirement of one year as member 
and five years’ experience before 
courses of study would be available, 
but details of arrangement were left 
to the officials and both features of edu- 
cational program, merit system and 
information service department were 
carried by an ample majority. Motion 
was carried to subject the control and 
details of educational program to the 
approval of the Board of Trustees. 
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The Board of Trustees reported the 
total income from National Engineer 
and Convention Daily of $24,545.66, ap- 
proximately one thousand less than the 
preceding year. Of 360 delegates 354 
were entitled to mileage at six cents per 
mile; the voted total transportation cost 
exceeded twenty thousand dollars. 

The life and accident department re- 
ported 73 claims paid, a balance in 
treasury of 121 dollars and a net loss in 
membership of 59 to the present total 
of 3,267. 

Officers elected were: J. P. Flynn, 
Chairman of Board; John Elder, 
Charles Cahill and Mr. _ Leason. 
Trustees National Exhibitors’ Associa- 
tion elected the following officers for the 
ensuing year: Charles F. Green, presi- 
dent; G. R. Rowland, vice-president; 
Jacob Eige, treasurer, I. S. Pieters, 
Thomas F. Boyle, W. L. Rogers, G. F. 
Ogden, W. T. Birch, Executive Com- 
mittee. 


Dallas Adds Another Turbo- 
Generator 


The Dallas Power & Light Co. is to 
add a 20,000-kw. turbo-generator to its 
equipment, duplicating the unit placed 
in use about a year ago. Two years 
will be required to complete the instal- 
lation now contemplated, which will 
cost about $2,750,000 and will bring 
the rating of the plant to 52,500 kw. 


“Mackinac” Engineer and 
Captain on Trial 


As a result of the investigation of 
the boiler explosion of the steamer 
“Mackinac,” reported in Power, Sept. 1, 
charges were filed against both Captain 
McVey and Chief Engineer Grant. 
The United States Steamboat Inspec- 
tion Service placed these officers on 
trial at Providence, Sept. 2. 

The chief engineer was called to the 
stand and in answer to the charges 
that he had operated the boiler when 
knowing it to be in a dangerous con- 
dition and had made repairs to the 
boiler at sundry times without report- 
ing the fact to the boiler inspector, 
pleaded not guilty. 

W. F. Wholey, of the Wholey Boiler 
Works, testified that he had received a 
call from Engineer Grant to send a 
welding outfit to the “Mackinac” for 
the purpose of repairing the boiler. 
Most of his testimony dealt with the 
steps leading up to the preparation for 
welding the boiler drum and with the 
report the welder, Cassidy, gave him. 
He acknowledged that he had no license 
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from the Steamboat Inspection Service 
to do welding and claimed that he was 
not aware such permits were necessary. 
While qualifying as a_ boilermaker 
through 25 years of experience, he was 
unwilling to state, whether, in his 
opinion, a boiler could be operated with 
a crack 2 ft. long by 4 in. wide in the 
drum. 

The welder, Cassidy, repeated, in 
brief, his testimony given at _ the 
original examination, stating that he 
had reported to the engineer that there 
was a crack in the drum shell. 

On cross-examination he admitted 
that although he considered the drum 
dangerous, he had not thought it neces- 
sary to so advise either the boat’s cap- 
tain or the management. He also 
admitted that he had not informed any- 
one for a week after the explosion that 
the boiler had been dangerous and that 
the engineer had asked him to cover 
it up. 

W. G. Windsor, of the R. I. Welding 
Co., testified that about a year ago 
Engineer Grant had requested him to 
do a job of welding on the boiler; this 
he had refused to do since the engineer 
had not reported and obtained permis- 
sion from the local U. S. Inspector. He 
testified that in April of the present 
year a similar request had been made 
and the work refused due to the absence 
of a permit. He stated that the engi- 
neer had then informed him that the 
boiler was not to be inspected at Provi- 
dence as it was preferable to have the 
inspection performed at New York. 

Under cross-examination by Attor- 
ney Fitzgerald, representing Engineer 
Grant, the witness testified that it was 
common knowledge that the New York 
inspectors were more lenient than those 
at other ports and claimed that it was 
customary for vessels to go to New 
York for inspection. 

Chief Engineer Grant refused to 
testify and was excused. Captain 
McVey was called to the stand and 
testified that at no time had the engi- 
neer notified him that the boiler was 
dangerous. Disclaiming any knowl- 
edge of engineering, he testified that he 
had faith in his chief engineer’s ability 
and so assumed that the boiler was 
safe. On the morning of the explosion 
he had signaled for the engine room to 
“stand by”, following this with the “go 
ahead” bell. The engine room re- 
sponded to both bells, and he assumed 
that the lead had been repaired or, if 
not, was of such a minor character as 
to make it safe for operation during the 
trip to Newport and return. 

Further testimony will be had as 
soon as second engineer, Mullin, re- 
covers from his injuries. 











Convention of the National Association of Stationary Engineers, held in St. Paul, Aug. 31 to Sept. 4. 
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Order for Higher Pressures 
and Temperatures Given 


As announced in an editorial appear- 
ing in Power, June 7, 1925, an order 
has been given by Czecho-Slovakia to 
the Erste Briinuer Maschinen-Fabrik- 
Gesellschaft, of Briinn, Czecho-Slovakia, 
to build a high-pressure, high-tempera- 
ture turbine for the Witkowitzer Stein- 
kohlengruben (coal mines), Mahr, 
Ostrau-Privez, Czecho-Slovakia. Addi- 
tional information is contained in an 
item appearing in the current number 
of The Engineer, London: 

The steam pressure at the main 
throttle will be 100-120 atmospheres, 
or 1,455 Ib. to 1,750 lb. gage, and the 
total steam temperature 450-500 deg. C. 
(842-932 deg. F.). The turbine will 
develop 26,000 hp. at a speed of 3,000 
r.p.m. This is believed to be the high- 
est pressure specified for a turbine of 
this size in the world. The turbine 
is expected to be in operation in about 
a year. 


Muscle Shoals Plants Rushed 
Into Service 


In an effort to relieve the power 
shortage in the Southeast, to the ex- 
tent within its power, the War Depart- 
ment on Aug. 29 began the operation 
of one of the main Westinghouse 
25,000-kw. generators at Muscle Shoals. 
It was expected that ten days would 
be required for the drying-out process. 
There is some uncertainty as to the 
amount of power that can be develeped 
with the pool eleven feet below the 
regular operating level. Estimates 
vary from 12,500 kw. to 18,000 kw. 
for the 25,000-kw. unit. 

The lines connecting Muscle Shoals 
with the transmission systems of the 
region can carry 85,000 kw. To meet 
the present shortage the steam plant 
has been made to produce 65,000 kw., 
5,000 kw. more than its rated capacity, 
but this is not regarded as good oper- 
ating practice and output is to be re- 
duced to 60,000 kw. as soon as possible. 

Were two of the 25,000-kw. gen- 
erators operated at half their rated 
output, the maximum capacity of the 
transmission line could be utilized at 
all times. This would provide for con- 
tinued delivery of some power during 
the periods that it will be necessary 
to shut down one unit for the tests. 

Existing installation, however, per- 
mits of the operation of only one gen- 
erator at a time. Simultaneous trans- 
mission of power from two or more 
generators must await the completion 
of a portion of the switchboard. 

The unit started on Aug. 29 is known 
as No. 2. It will be operated con- 
tinuously with three shifts of men. 
Unit No. 4 will be ready to start the 
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drying process as soon as No. 2 goes 
on full load. The probabilities are 
that the test of the No. 4 generator 
and wheel can be begun by Oct. 1. 
Units No. 1 and No. 3 will follow at 
ten-day intervals. 


To Honor Robert Fulton in 
France 


A monument to Robert Fulton, Amer- 
ican inventor of the steamboat, will be 
erected in the little town of Ptombiers, 
Eastern France, with funds a commit- 
tee fostering the plan hopes to get 
through subscriptions in France and the 
United States, according to press re- 
ports. The town chosen for the monu- 
ment is the place where Fulton con- 
ducted tests with a miniature steam- 
boat on the Augronne River in 1802. 

Fulton was seeking to get Napoleon 
interested in his invention and displayed 
the model to Josephine de Beauharnais 
and the latter to the First Consul him- 
self, without success. 

It has often been told by historians 
that had Napolean listened to Fulton 
he would have been able to build a fleet 
that could have smashed “the wooden 
walls of England” and avoided Trafal- 
gar, Waterloo and St. Helena. 


Iron and Steel Association’s 
Technical Program 


The twentieth annual convention of 
the Association of Iron and Steel Elec- 
trical Engineers, which will be held in 
connection with the Iron and Steel 
Exposition at the Philadelphia Com- 
mercial Museum, Philadelphia, Pa., 
Sept. 14-19, will have a technical pro- 
gram with papers of interest to Power 
readers as follows: 

Monday — Sessions devoted to the 
Safety Division. 

Tuesday—“The Selection and Main- 
tenance of Oil Circuit Breakers,” by 
George A. Burnham, Condit Electrical 
Manufacturing Co.; “The Selection and 
Maintenance of Oil Circuit Breakers,” 
by M. J. Wohlgemuth and E. K. Reed, 
Westinghouse Electric & Manufactur- 
ing Co.; Discussion of papers. 

Wednesday—“Direct Current Arma- 
ture Windings for Multipolar Genera- 
tors and Motors,” “Frog Leg Windings,” 
by W. A. Powell and G. M. Albrecht, 
Allis-Chalmers Manufacturing Co. 

Thursday—Joint session of electrical 
and combustion sections. 

Friday—“Auxiliaries and Auxiliary 
Drives for Steam Electric Generating 
Stations,” by A. L. Penniman, Jr., and 
F. W. Quarles, Consolidated Gas, Elec- 
tric Light & Power Co., Baltimore, Md.; 
“Extending the Heat Cycle in Boiler 
Operations by the Use of Preheated 
Air for Combustion,” by J. G. Worker, 
American Engineering Company. 


Production of Bituminous Coal 


1919—1925 


In Thousand Net Tons 





1925 1924 1923 1922 1921 1920 1919 

MR iscccstaveeccncexs 51,930 52,464 51,903 38,930 41,148 49,748 42,193 
PRN ccneucecbenedee«s 38,987 47,262 43,510 42,425 31,524 41,055 32,103 
tam uteedcaeusexdss 37,626 41,253 48,411 51,936 31,054 47,850 34,293 
Gites steuey call vascaies 33,702 30,404 44,028 16,335 28,154 38,764 32,712 
MS cave cust waeee wa dew 35,474 32,248 47,660 21,005 34,057 39,841 38,186 
| SERRE CR rer Pn are 37,167 31,433 47,054 23,096 34,635 46,095 37,685 

Total 6 months.......... 234,886 235,064 282,666 193,727 200,572 263,353 217,172 


Source—U. S. Geological Survey 
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Island Falls Power Plant To Be 
Increased 


The Hollinger Consolidated -.Gold 
Mines has sold its power plant at 
Island Falls, Ontario, to the Abitibi 
Power & Paper Co. for about $5,100,000. 
The plant was completed early in 1925 
and has a capacity of 25,000 hp. New 
units will be installed, and the trans- 
mission lines extended at a total. cost 
of about $1,500,000, according to Vice- 
Consul George E. -Seltzer, North Bay. 


Ohio Edison Co. To Build New 
‘Station 


Construction of a power station at 
the confluence of Buck Creek and Mad 
River, near Springfield, Ohio, is to be 
begun on Jan. 1, 1926, by the Ohio 
Edison Co., according to an announce- 
ment just made by C. I. Weaver, vice- 
president and general manager. The 
company, which has headquarters at 
Springfield and serves twenty-eight 
central and southern Ohio communities, 
will spend about $1,800,000 on the 
project. 

The plant will consist of three main 
sections, the boiler section, turbo-gen- 
erator section and condensing section. 
It will require in normal operation 
more than 100,000,000 gal. of water a 
day for steam making and condensing 
purposes and will be capable of devel- 
oping more than 135,000 hp. The first 
unit of the plant will, it is expected, 
be completely installed by midsummer 
of 1927. 


Neches Power Plant To 
Develop 30,000 Kw. 


The Neches power station, with an 
ultimate capacity of 300,000 kw., is be- 
ing designed and built for the Eastern 
Texas Electric Co. by Stone & Webster, 
Inc., on the Neches River about four 
miles below Beaumont, Tex. The site 
is on the main ship channel near the 
expected load center and is also close 
to supplies of natural gas and fuel oil. 

The turbine room will be 60 ft. wide 
on the river side of the station. Power 
will be generated by a turbo-generator 
unit of 25,000 kva. capacity, and a 
1,250-kva. 2,300-volt auxiliary genera- 
tor with an auxiliary exciter. The 
turbine will be of extraction type for 
regenerative heating of the feed water. 
It will operate with steam at 350 Ib. 
pressure and 700 deg. F. total temper- 
ature. 

The turbine will exhaust into a 35,000- 
sq.ft. radial-flow surface condenser. 
Cooling water will be supplied by two 
centrifugal pumps with a combined 
capacity of 44,000 gal. per min. 

The boiler room will eventually have 
a double row of boilers, but in the 
initial development only one row will 
be installed which will consist of two 
15,300-sq.ft. cross-drum B. & W. boilers. 
The boilers will be designed for a safe 
working pressure of 400 Ib. and 
will deliver steam at 700 deg. F. 
total temperature. The boilers will be 
set 22 ft. above the floor and will be 
fired with fuel oil or natural gas. Pro- 
vision will also be made in the design 
for the possible installation of pulver- 
ized fuel burning equipment, 
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Personal Mention 








William Henry Patchell, British con- 
sulting engineer, arrived in New York 
last week from England for an ex- 
tended visit to the United States in con- 
nection with his consulting activities. 


R. P. Waite, formerly connected with 
the Southern California Edison Co., Los 
Angeles, is now electrical engineer in 
charge of design for the Texas Power 
& Light Co., with headquarters at 
Dallas. 


Frank J. Meyer, general superin- 
tendent of the Oklahoma Gas & Electric 
Co., has been appointed assistant gen- 
eral manager, to succeed the late H. W. 
Reilly, and will have charge of opera- 
tions. 


Arthur C. Jewett, engineer, educator 
and authority on industrial education, 
and formerly with the National Indus- 
tries Conference Board, has been named 
as director of the College of Industries 
at Carnegie Institute of Technology, 
Pittsburgh, for the coming year. 


William Chattin Wetherill, of the de- 
partment of mechanical engineering, 
University of Pennsylvania, joined the 
staff of the Department of Commerce 
on Sept. 2, as director of investigations 
into the utilization of metals, the intro- 
duction of simplified practice and the 
elimination of waste in the metal-using 
industries. 











Business Notes 





The Bridgeport Brass Co., Bridge- 
port, Conn., announces that Harold 
Bates has recently joined its sales de- 
partment and will turn his attention to 
sales organization and research. 


The Pittsburgh Valve, Foundry & 
Construction Co., announces the ap- 
pointment of A. G. Hill, with offices at 
45 Jarvis St., Toronto, Canada, as its 
agent for the eastern Canadian district. 


The McClave-Brooks Co., Scranton, 
Pa., announces that it has moved its 
Texas office, which was formerly at 
1601 N. 5th St., Waco, to 1912 Canton 
St., Dallas, Texas. D. G. Counts will 
be in charge. 


The Barber Greene Co., Aurora, IIl., 
manufacturer of unloading and con- 
veying equipment announces that B. E. 
Lindstrom is now in charge of its Chi- 
cago office, succeeding George R. Basom 
who died on June 26. Harold R. Haase 
is associated with Mr. Lindstrom. 


The Riley Stoker Co., Worcester, 
Mass., has appointed agents: The 
Heating & Ventilating Equipment Co., 
1018 Fourth Ave., South Seattle, Wash., 
for Oregon and Washington; The Ten- 
nant Co., 1111 Union National Bank 
Bldg., Houston, Tex., for southern 
Texas. 


The Donnelly Systems Co., manufac- 
turer of valves and specialties for air 
return systems, 9 Murray St., New 
York City, has recently appointed G. C. 
Mashey, formerly with the Strong, 
Carlisle & Hammond Co. and the Dear- 
born Chemical Co., to the sales force 
to cover New Jersey and the Metro- 
politan territory. 








Coming Conventions 


American Electric Railway Associa- 
tion. James W. Walsh, 8 West 
40th St., New York City. Con- 
vention and exhibits at Young's 
Million Dollar Pier, Atlantic City, 
N. J., Oct. 5-9. 

American’ Electrochemical Society. 
Dr. Colin G. Fink, Columbia Uni- 
versity, New York City. Conven- 
tion at Signal Mountain Hotel, 
Chattanooga, Tenn., Sept. 24-26. 

American Institute of Electrical En- 
gineers. F. L. Hutchinson, 29 West 
39th St., New York City. Pacific 
Coast convention, Seattle, Wash., 
Sept. 15-17. 

American Society of Civil Engineers. 
George T. Seabury, 29 West 39th 
St., New York City. Fall meeting 
at Montreal, Oct. 14-16. 

American Society of Mechanical En- 
gineers—Calvin W. Rice, 29 West 
39th St., New York City. Annual 
meeting at New York City, Nov. 
30-Dec. 3. 

American Society of Refrigerating 
Engineers, William H. Ross, 154 
Nassau St., New York City. An- 
nual meeting at New York City, 
Nov. 30-Dec. 3. 

American Welding Society. M. M. 
Kelly, 33 W. 29th St., New York 
City. Fall meeting and Exposition 
of Welding Equipment and Acces- 
sories at the Massachusetts Insti- 
tute of Technology, Cambridge, 
Mass., Oct. 21-23. 

Association for the Advancement of 
Science. Burton E. Livingston, 
Smithsonian Institution, Washing- 
ton, BD. .C. Annual meeting at 
Kansas City, Dec. 28, 1925, to Jan. 
2, 1926. 

Association of Edison Illuminating 
Companies. Preston S. Miller, 80th 
St. and East End Ave., New York 
City. Annual meeting at New Arl- 
ington Hotel, Hot Springs, Ark., 
Oct. 19-23. 

Association of Iron & Steel Eleec- 
trical Engineers. John F. Kelly, 
Empire Bldg., Pittsburgh, Pa. An- 
nual meeting at Philadelphia, Pa., 
Sept. 14-19. 

Chemical Industries. Tenth Exposi- 
tion at Grand Central Palace, New 
York City. Sept. 28-Oct. 3 

Eastern Ice Manufacturers Associa- 
tion. W. H. Ross, 35 Warren St., 
New York City. Convention at 
Atlantic City, Nov. 23-25. 

Electric Power Club, S. N. Clarkson, 
B. F. Keith Bldg., Cleveland, Ohio. 
Fall meeting at Briarcliff Manor, 
N. Y., Oct. 19-22. 

Empire State Gas & Electric Asso- 
ciation. C. H. B. Chapin, 5618 
Grand Central Terminal Bldg., 
New York City. Meeting at Lake 
Placid Club, N. Y., Oct. 1 and 2. 

Illuminating Engineering Society. 
Norman D. MacDonald, 29 West 
39th St., New York City. Conven- 
tion at Detroit, Mich., Sept. 14-18. 
Iron and Steel Exposition. John F. 
Kelly, 706 Empire Bldg., Pitts- 
burgh, Pa., Sept. 14-19. Exposi- 
tion at the Philadelphia Commer- 
cial Museum, Philadelphia, Pa., 
Sept. 14-19. 

National Association of Practical Re- 
frigerating Engineers, Edward H. 
Fox, 5707 West Lake St., Chicago, 
Ill. Sixteenth annual convention 
and educational exhibition at 
Statler Hotel, Detroit, Mich., 
Dee. 8-12. 

National Exposition of Power & 
Mechanical Engineering. Fred W. 
Payne, Manager, Grand Central 
Palace, New York City. Exposition 
at Grand Central Palace, Nov. 30- 
Dec. 5. 


National Safety Council. GF, 
Cameron, 168 North Michigan 
Ave., Chicago, Ill. Fourteenth 


Annual Safety Congress at Cleve- 
land, Ohio, Sept. 28-Oct. 2. 

New England Water Works Associa- 
tion, Frank J. Gifford, Dedham, 
Mass., sec. Convention to be held 
aboard “Richelieu,” en route Mont- 
real to Quebec, ete., Sept. 8-11. 
For details apply to George EL. 
Marsters, Inc., 248 Washington 
St., Boston, Mass. 


Trade Catalogs 

















Smoke Detectors—The Engineering 
Corporation, Long Beach, Calif., Bulle- 
tin, “Kingsbury Smoke Detector Re- 
cords It All,” describes the operation 
and arrangement of this recording 
smoke detector. 


Governors—The Pickering Governors 
Co., Portland, Conn. Catalog No. 25 
describes this company’s governors for 
steam engines, gas engines and steam 
turbines. Information in regard to the 
care and use of governors is included. 


Stokers—The United Stokers Co., La 
Porte, Ind.—“Is Hand Firing Less Ex- 
pensive,” is a pamphlet describing the 
merits of the “S” type, automatic 
traveling grate stoker for small boilers 
from 80 to 350 hp. These booklets 
may be had upon application to the 
company. 








Fuel Prices 








COAL 
The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 





Bituminous, Market Aug. 31, 
Net Tons Quoting 1925 
Se New York...... $2.40@$2.75 
Smokeless....... Boeston.......<... 2.45 
Ccearfield..... Boston 1.60@ 1.85 
Somerset........ Boston We 1.75@ 2.v0 
Kanawha Columbus....... 1 55@ 1.80 
Hocking......... Columbus..... 1.50@ 1.80 
Pittsburgh..... .. Pittsburgh...... 1.90@ 2.00 
Pittsburgh gas 

einck......... itteburet...... 1.50@ 1.60 
Franklin, Ill...... Chicago... .. 2.25@ 2.50 
Central, Ill...... Clitago........ 2.00@ 2.25 
Ind. 4th Vein. Chicago 2.25@ 2.50 
West By........ Louisville... .... 1.25@ 1.50 
ee ae Louisville....... 1.50@ 1.75 
Big Seam........ Birmingham... . . 1.50@ 2.00 
Anthracite, 
Gross Tons 
Buckwheat No.1. New York......  $2.30(@$2.75 
Buckwheat No. 1. Philadelphia... 2.50@ 2.75 
Birdseye........ New York...... No quotations 

FUEL OIL 


New York—Sept. 3, light oil, tank- 
car lots; 28@34 deg. Baumé, 5ic. per 
gal., 36@40 deg. 5c. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—Aug. 25, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.85 per 
bbl.; 26@28 deg., $1.90 per bbl.; 28@30 
deg., $1.95 per bbl.; 30@32 deg., $2.00 
per bbl.; 32@36 deg., gas oil, 5c. per 
gal.; 38@40 deg., 54c. per gal. 

Pittsburgh—Aug. 26, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 5%c. per 
gal.; 36@40 deg, fuel oil, 64c. per gal. 

Dallas—Aug. 29, f.o.b. local refinery, 
26@30 deg., $1.45 per_bbl. 

Philadelphia—Aug. 27, 27@30 deg., 
$2.15@$2.21 per bbl.; 18@22 deg., 
$1.848@$1.908; 13@19 deg., $1.575@ 
$1.635 per bbl. 

Boston—Aug. 31, tank-car lots, f.o.b. 
heavy oil, 12@14 deg. Baumé, 4.3c. per 
gal.; light oil, 28@32 deg. Baumé, 5c. 
per gal. 

Cincinnati—Sept. 1, tank-car lots, 
f.o.b. local refinery, 24@26 deg., Baumé, 
5ac. per gal.; 26@30 deg., 58c. per gal.; 
30@32 deg., 58c. per gal. 

Chicago—Sept. 1, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago 92c. per 
bbl., 24@26 deg., $1.05 per bbl.; 30@ 
32 deg., $1.25. 
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New Plant Construction 
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Ark., El Dorado—FExchange Realty Co., 
I. Felsenthal, Secy., is having preliminary 
plans prepared for the construction of a 10 
story hotel at Oak and Washington Sts. 
Ixstimated cost $500,000. Mann & Stern, 
709 A. O. U. W. Bldg., are architects. 

Ark., Little Rock—J. R. Young, c/o Main 
Hotel, is having preliminary plans prepared 
for the construction of a 10 story hotel at 
Main and Markham Sts. Estimated cost 
$50,000. Wittenberg, Delony & Watts, 408 
Southern Trust Bldg., are architects. 

Calif,, San Franciseo — Bd. of Public 
Works, will receive bids until Sept. 16th 
for furnishing and installi * two 6 in. 
vertical centrifugal pumps and motors for 
sewage pumping plant at Great Highway 
and Vicente St. 

Conn., Meriden — Connecticut School for 
3oys, is receiving competitive plans until 
Oct. 24, for the construction of a power 
house, laundry, ete. Estimated cost $120,- 
000. 

Fla., Bradentown—S. L. Stein, et al, 77 
West Washington St., Chicago, Ill., plans 
the construction of a 6 story apartment at 
Manato and Prospect Aves. here. Estimated 
cost $500,000. 

Fla., Fort Pierce—St. Lucie Ice Co., R. 
Wythe, Pres., plans the construction of a 
150 ton ice plant. Estimated cost $150,000. 

Fla., Pensacola—Owner, c/o Rathbone De 
Buys, Hibernia Bank Bldg., Assoc. Archt., 
awarded contract for the construction of a 
5 story hotel at the Gulf side near here to 
The Underwood Contracting Co., Louisiana 
bidg., New Oreleans, La. Estimated cost 
$1,000,000. 

Fla., St. Petersburg—N. E. Jones, is hav- 
ing plans prepared for the construction of 
an 8 story office building at 6th St. and 
Ist Ave. Estimated cost $600,000. Roands 
& Avery, are architects. 

Fla., Tampa—Guarantee Title Co., Marion 
and Twigg Sts., plans the construction of a 
13 story office building on Lafayette St. 
Estimated cost $750,000. 

Ga., Butler—Butler Light & Power Co., 
wants data and prices on material and 
equipment for small hydro electric plant. 

Ga., Savannah Georgia Ice Co., A. M. 
Dixon, Pres., 431 Harmon St., plans the in- 
Stallation of a 60 ton ice unit at present 
plant. 

Hl., Aurora—Aurora National Bank, c/o 
Weary & Alford Co., 1923 Calumet Ave., 
Chicago, Archts., will receive bids until No- 
vember 15th for the construction of a 13 
story bank and office building including 2 
passenger elevators at Broadway and Main 
St. Estimated cost $500,000. 

Ill., Chieago—Standard Oil Co., 910 South 
Michigan Blvd., will soon receive bids for 
the construction of a 7 story addition to 
office building, overhauling of power 
plant and _ installing additioral boiler, 
probably additional engine and generator. 
Estimated cost $2,000,000. Graham, Ander- 
son, Probst & White, 80 East Jackson St., 
are architects, 

Kan., Arkansas City — Kansas Gas & 
Klectric Co., 201 North Market St., Wichita, 
Will build a power plant” station here. 
estimated cost $80,000. Work to be done 
by company forces, 

La., Cedar Grove—Red River Lumber 
Co., Shreveport, plans the construction of 
a planing mill in connection with lumber 
mill, here. Will also install steam operated 
system, 

Mass., Atlantie (Boston P. O.)—Norfolk 
Woodworking Co., Braintree, is having 
plans prepared for the construction of a 
boiler house, dry kiln and lumber storage, 
grurage, office, ete. L. S. Joslin, 339 New- 
bury St., Boston, is architect. 

Mass., Boston—Boston Ice Co., 110 State 
St., awarded contract for the construction 
of an ice plant on Albany St. to Somers 
& Drisco, 168 Dartmouth St. Estimated 
cost $100,000, 

Minn., Montgomery—F. J. Busta, Clk., 
Will receive bids until September 11th for 
two 250 g.p.m. centrifugal pumping units. 

Miss., Gulfport—L. F. Alexander Co., 
Inc., Audubon Blvd., New Orleans, La., is 
having preliminary plans prepared for the 
construction of a 6 story hotel on 13th St. 
here. Estimated cost $500,000. Shaw & 
Woleben, are architects, 


Miss., Pass Christian—Edgewater Beach 
Co., 5452 Broadway, Chicago, IIL, is having 
preliminary plans prepared for the construc- 
tion of an 8 to 10 story hotel including 
swimming pool, ete., at Gulf and Beach 
Sts. here. B. Marshall, 721 North Michigan 
Ave., Chicago, Ill, is architect. 


Mo., Kansas City—Kupper-Benson Hotel 
Co., W. S. Mars, Pres., is having plans pre- 
pared for the construction of a 21 story 
hotel. C,. B. Sloan, 320 East 11th St., is 
architect. 

Neb., Gothenberg—Davis & Wilson, 525 
South 13th St., Archts., will receive bids 
until September 9th, for the construction of 
a high school and a power house for Bd. of 
Education, c/o H. T. Loutzenhaiser, Secy. 
Estimated cost $150,000. 

Neb., LincolIn—H. L. Stevens & Co., 30 
North Michigan St., Chicago, Ill, Archts., 
will build an 11 story hotel at llth and 
P Sts. here, for Eppley Hotel Co.  Esti- 
mated cost $800,000. 


N. J., Atlantie City—Chalfonte-Haddon 
Hall, North Carolina and Beach Sts., will 
soon award contract for the construction 
of a power plant. Estimated cost $200,000. 
Stewart & Jellett Co., 12th and Locust Sts., 
Philadelphia, Pa., are engineers. 

N. ¥., New York—F. F. French Co., 350 
Madison Ave., will build a 31 story office 
building at 5th Ave. and 45th St. Esti- 
mated cost $10,000,000. Private plans. 
Owner is general contractor. 

N. ¥., New York—C. A. Gould, c/o War- 
ren & Wetmore, 16 East 47th St., Archts., 
awarded contract for the construction of a 
14 story office building, at 5th Ave. and 54th 
St. to James Baird Co., 441 Lexington Ave. 
Estimated cost $1,500,000. 

N. + New York—Henco Realty Co., 
Inc., 347 5th Ave., plans the construction 
of a 24 story office building at 9th Ave. 
and 34th St. Estimated cost $6,000,000. 
Architect and engineer not selected. 

N. Y¥., New York—M. Hyman, c/o R. T. 
Lyons, 342 Madison Ave., Archt., is having 
plans prepared for the construction of a 
10 story apartment at 107 West 93rd St. 
Estimated cost $700,000. 

N. Y¥., New York—W. W. Mills, Comr. 
of Plant and Structures, Municipal Bldgeg., 
will receive bids until September 11th for 
furnishing and installing a complete fuel- 
oil storage and oil burning system for the 
combined boiler plant at the Willard Parker 
Hospital and Central Motor Repair Shop, 
16th St. and wast River. 


N. Y¥., New York—Realty Sureties, Inc., 
O. E. Konkle, Pres., 2720 Broadway, is hav- 
ing plans prepared for the construction of 
a 65 story hotel, church, bank and hospital 
building at Broadway between 122nd and 
123rd_ Sts. Estimated cost $14,000,000. 
Shreve & Lamb, 331 Madison Ave., are 
architects. 

N. C., Elizabeth City—A. L. Pendleton, 
Chn. Utility Comn., A. McCabe, Mayor, 
and Bd. of Aldermen, will receive bids 
until September 23rd for furnishing and 
installing motor driven sewage pumping 
units, 500,000 gal. capacity steel water 
tank on tower, dam across Knobbs Creek, 
etc. W. C. Olsen, Masonic Temple Bldg., 
taleigh, is consulting engineer. 


r 


N. C., Hendersonville — Balfour Mills 
awarded contract for the eonstruction of 
a new 1,250 kva. steam electric power 
plant to Fiske-Carter Construction § Co., 
Greenville. Hquipment contracts have also 
been awarded. 

O., Cineinnati—Ludlow Realty Co., Provis 
dent Bank Bldg., plans the construction otf 
a $ story apartment on Ludlow St. Bsti- 
mated cost $500,000. O. Schwartz, Provi- 
dent Bank Bldg., is architect. 


0., Cleveland—S. Harmon, Director of 
Public Welfare, City Hall, plans the con- 
struction of a hospital including a steam 
heating system, on Seranton Road.  Esti- 
mated cost $1,500,000. H. Kregleius, City 
Hall, is architect. 

_O., Cleveland—Ohio Farmers Co-opera- 
tive Milk Co., R. W. Stong, Secy., 3062 
West 106th St., will soon award contract 
for the construction of a dairy and boiler 
house. Estimated cost $50,000, Wright & 
Hohl, 4614 Prospect Ave., are architects. 

0., Cleveland—H,. Wright, Director of 

Public Utilities, awarded contract for the 





construction of an addition to lighting plant 
on East 53rd St. to DeHamel Construction 
Co., Plymouth Bldg. Estimated cost 
$70,000. 


0., Columbus—Dept. of Welfare, J. E. 
Harper, Director, Oak and 9th Sts., is in 
the market for one 350 hp. boiler and 
stoker. 

0., Youngstown—M. C. Kinder, Comr. ot 
Water, City Hall, will receive bids until 
Sept. 22nd for furnishing and _ installing 
one 10,500 g.p.m. approximately 380 ft 
total head, steam turbine driven horizonta! 
shaft pumping unit and one 17,500 g.p.m. 
40 ft. head motor driven centrifugal pump- 
ing unit at the waterworks pumping sta- 
tions here. Morris Knowles, Inc., Hanna 
Bldg., Cleveland, is engineer. 


Okla., Tulsa—Shepard & Wiser, 1208 
R. A. Long Blédg., Kansas City, Mo., Archts., 
will receive bids until September 10th for 
the construction of an 8 story apartment 
hotel at 15th and Frisco Sts. here, for A. 
and H. J. Sophian, 405 Waldheim Bidg., 
Kansas City, Mo. Estimated cost $1,- 
000,000, 

Tex., Anson—City voted $30,000 bonds 
for improvements to waterworks including 
pumping equipment, additional mains, ete. 


Tex., Beaumont—Eastern Texas Electric 
Co., awarded contract for the construction 
of the first unit of power plant, 300,00U 
kw. ultimate capacity, to Stone & Webster, 
Inc., 147 Milk St., Boston, Mass. The 
initial installation calls for a _ building. 
25,000 kw. turbo-generator and 2 boilers, 
outdoor switching station, four 33,000 v. 
and one 66,000 v. transmission lines. The 
plant is designed to use either natural gas 
or oil for fuel. 

Tex., Big Lake—City voted $25,000 bonds 
for improvements to waterworks including 
pumping equipment, additional mains, etc. 


Tex., Corpus Christi—Middle West Util- 
ities Co., c/o E. H. Eldridge, Local Megr., 
plans the construction of a 60 ton ice and 
cold storage plant. Estimated cost $125,- 
000. Engineer not selected. 


Tex., El Paso—R. B. Kimbrough, is hav- 
ing plans prepared for the diversion of 900 
acre ft. of water from Rio Grande River 
for irrigation. Estimated cost $40,000. 
Pumping machinery will be installed. 


Tex., Frost—City voted $65,000 bonds 
of which $20,000 will be used in -purchas- 
ing waterworks plant, the balance $45,000 
for improvements including pumping equip- 
ment, mains, etc. 

Tex., Houston—N. Esperson, c/o Mrs. N. 
Esperson, 1611 Second National Bank Bldg., 
awarded contract for the construction of 
a 26 story office building including 8 pas- 
senger and 2 freight elevators at Travis 
St. and Rush Ave. to American Construc- 
tion Co., 410 Gulf Bldg. Estimated cost 
$2,000,000. 

Tex., Kingsville—West Texas Utilities 
Co., Frost Bidg., San Antonio, is having 
plans prepared for the construction of a 50 
ton ice plant and a 1,000 ton storage plant 
to double the output. Estimated cost $100,- 
000, Company engineers in charge. 

Wis., Alverno (Manitowoc P. O.)—Holy 
Family Convent, Alverno Route 1, Mani 
towoe, awarded contract for the construc- 
tion of a boiler house and laundry, to W. \W 
Oeflein, 86 Michigan St., Milwaukee. Esti 
mated cost $100,000, Owner is in the 
market for high pressure boilers. 

Wis., Menomonee—Dunn County, C. K. 
Averill, Trustee, will build a cold storage 
plant for the asylum by day labor.  Usti- 
mated cost $45,000, Oppenhamer & Obel, 
Bellin Bldg., Green Bay, are architects 
Owner is in the market for refrigeration 
machinery, 300 ton capacity. 

Ont., Toronto—North American Life In- 
surance Co., 112 King St. West, plans the 
construction of a 6 story office building 
including steam heating system and ele- 
vators on Yonge St. Estimated cost $1,- 
nt Architect and engineer not se- 
ected. 


Ont., Welland—L. H. Pursell, Chn. Bd. 
of Water Comrs., will receive bids unti! 
Sept. 10th for the installation of a lighting 
and heating system, oil burning equipment, 
etc. W. Chipman, Mail Bldg., Toronto, is 
engineer. 
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Electrical prices on following page are prices to the power plant by jobbers in the larger ent ing couture east of the 
Elsewhere the prices will be modified by increased freight charges and by local conditions, 


Mississippi. 





SINCE LAST MONTH 

Advances have predominated in the market for power 
plant supplies during the past ninety days. This month, 
the rises affect such items as cotton waste, linseed oil and 
babbitt metal. Boiler rivets, however, are reported on the 
down-trend at mill. Cost of building power plants, labor 
included, is one per cent below the August level and about 
4 per cent lower than a year ago, the decline having 
occurred in prices of materials and not in labor. 





POWER-PLANT SUPPLIES 





HOSE—Quotations at New York warehouses: 


Fire Protection 50-Ft. Lengths 


Underwriters’ 2}-in., coupled, sing’e — Fe ay eae 65c. per ft. 

Common, 2}-in., cotton-rubber lined. ....  80¢. per ft. list less 45% 
Air—Best ainieill 

SIME a: ie ac larc iattemekie pink 3-ply.... $0. 36 4ply....$0.44 


Steam—Discounts from List 


First grade....... Second grade.......40-5% Third grade. . 40-10% 





RUBBER BELTING—List price 6-in., 6 nly, $1.83 per lin.ft. 
discounts from list apply to rubber transmission omg 
Best grade . 50-5% Second grade 


The following 


ceeee sre eee es eee IU Ng  NHCCONG BIFade..,..2......202-. 





LEATHER BELTING—List price, 2c. per lin.ft. per inch of width for single 
ply at New York warehouses. 


rade Discount from list 
Medium 40% 
Heavy 30-10% 





For cut, best grade, 50%, 2nd grade, 60%. 
For laces in sides, best, 4lc. per sq.ft.; 2nd, 37c. 
Semi-tanned: cut, 50%; sides, 4le. per sq. ‘ft. 


RAWHIDE LACING 





PACKING—Prices per pound at New York warehouses: 





Rubber and duck for low- -pressure RN AE MIG cssccinnwrorece lesa cececcidarsreaielaals $0.90 
Asbestos for high-pressure steam. 4 iN......... cc cccesscccensssseseees 1.70 
Duck and TUDGEST FoF PiMtGN PACKING, «6.0.0 6:00. cc csccciccvecccccceceese .90 
I ac a 91415, Worn a asrers Ceara 4-are Alle a biel GRCaie waa Ks 1.10 
NN go 6c ccs caste coa ce Tera aide. ig WRLAI pi awlelaewiereuresenio we 1.70 
I oo 5 x0 'c.0) oa Kole nlcnmrealeneibia/eewieeciweerem abies 80 
Ta IE SIRIUP III ios o uaseaowneearsainaeesiornerewaie oar 1.30 
I ta acts pnd at mg escco cere hice rar char dumt eaters WAAla wikialaierwtaneeeehs .45 
I NE CUMIN gia ha aarkcde naa alareai@alwig swinetas eae eem .70 
NN OE CRON NOONE 5 soci a-0 ag w sien qvels-arareiare’alvieleidierne/ere scot 39 
Uae GINGINS, UU MUI ogo env 50:0 60:60:00 ne 0 ere a ao sue eee ese i 
Asbestos packing, twisted or braided and ‘graphited, ‘for valve stems and 
INN aan 'oi gh: crate aialevevnrarg' We 46 RGM Mw Ne WO RC Re RRO .30 
Sc Ne Wis WI i. 5. 66 ow ivsineen es tcne wee caesewer .50 
PIPE AND BOILER COVERING—Discounts, New York warehouses, are as 
follows: 
a I UI oie ss scans do vores ariows Haeeeuiee 50% 
ea 70% 
For low-pressure heating and return lines BME Gio wowace aces 72% 
WING hs emonalnnsaiers 74% 





PORTLAND CEMENT— New York, $2.50@ $2.60 per bbl. without bags, in 
carload lots delivered on job. Bag charge of 40c. per bbl. 





STRUCTURAL STEEL—New York delivered price, 3 to 15-in. 
channels and 3 to 6-in. angles, tees, and plates, all $3.34 per 100 lb. 


beams and 





COTTON WASTE—The following prices are in cents per pound: 


New York Cleveland Chicago 
de gas wee . 15.90@ 22.0u 19 99 20:00 
Colored. , : pans 10.00 15.50 18.90 17.00 





WIPING CLOTHS—Prices per pound in lots of about 600 lb., 
white wipers, as follows: 


$0. 153 
of? 
36.00 


| ters, 25c.; 





for washed, 
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LINSEED OIL—These prices are per gallon: 
NewYork Chicago 
$1.08 


Cleveland 
$1.14 $1.02 


Raw in barrels (5 bbl. lots) .... 





WHITE AND RED LEAD—Per 100-Ib. keg, base price, f.o.b. New Yo:k: 








— — Dry — ~ ——-— In Oil — 

Current 1 Yr. Ago Current | Yr. Ago 
Red . $15.75 $14.50 $17.25 $16 00 
White. 13.75 14.50 15.75 14.50 





— following quotations are allowed for fair-sized orders from ware 
10use: 


Rivets, yxl-in. and longer, 19c. per Ib., 


: f less 50% at New York warehouses. 
Same discount for tinned, ‘EX 


TRA per io0 Ib. for 1} to 2-in. long, all diame- 
j-in. dia., 35c.; 3-in., dia.. 75¢.; I-in. long and shorter, 75c.; longer 
50c.; less than 200 Ib., 50c.; . countersunk heads, 45c. 


Structural rivets, #,j, lin. diameter by 2,4 in. to 4}% in. sellas follows per 
lb.: 


than 5-in., 





100 Ib 
New York.. $5.00* Chicago... $3.50 Pittsburgh... $2.40<@2.50 
Boiler riv ets, same sizes: 
New York.. ors S2.20° Chisago... ..... $3.70 Pittsburgh. $2.70@2.90 
* For imme vedlate delivery from warehouse. F} 

REFRACTORIES—Prices in car lots f.o.b. plant: 

Chrome brick, eastern shippin gpoints..... net ton $48@ 53 
Chrome cement, 40@ 50% CroOs, in bulk.. net ton 23@ 28 
Chrome cement, 40@ 50¢;, CreOg, in sac peas ne! ton 27@32 
Magnesite brick: 9-in, straights Be .... Net ton 65@ 68 
Magnesite brick: 9-in. arches, wedges and keys beiecie net ton 71.50@74 80 
Magnesite brick: Soaps and spits................. per ton 91.00@ 95.20 
Geen brick: BE, Union, FAs. 6 oc. sce scoseweiosss per M 38a 40 
Clay brick, Ist quality, 9 in. shapes, Pennsylvania... per M 40@ 47 
Clay brick, Ist quality, 9in. shapes, Ohio. .......... per M 43(@ 46 
Clay brick, Ist quality, 9in. shapes, Kentucky....... per M 43045 
Clay brick, 2nd quality, 9 in. shapes, Penns sylvana.. per M 33@ 40 
Clay brick, 2nd quality, 9in. shapes, Ohio......... per M 40@ 43 
Clay brick, 2nd quality, 9 in. — KKentucky.... per M 40@ 43 
Chrome ore crude, 40@ 50% . REE. Sort net ton 19.00@ 20.50 





BABBITT METAL—Warehouse prices in cents per pound: 


New York Cleveland Chicago 
(83% tin) . 60.00 69.25 58. 0063.00 
(35% tin). 28.00 20. 50 30. 00@ 35.00 





COLD DRAWN STEEL—Warehouse prices are as follows: 
New York 


Round shafting and screw stock, per 100 1b. base. “ 15 
Flats, squares and hexagons, per 100 1b. base 65 


Cleveland Chicago 
$3 80 $3.60 
4.30 4.10 





BOILER SPECIALTIES—F. o. b. New York or Jersey City, discounts on list: 


Current 
CNET OIRIION 59:5: :0: coup nie gored acoymare aie rsieisieieigie siniee Wines Oa eae ee 0% 
EOE re Ce LE rN eee ea eS 60-10% 
IN OI IN 05.56. <0 aud -ernosiae(ss/ a GAESERENS AIS ND AGN AWE SER Ke 60% 
ECT IARC RONG a 5.60.8 6 4:5.0:4:5 e's Gina aie piace ad WwWiemeWelen~idieie ers 10% 
I NI 66555 0 ese Ves ed Veal neceneeeeuke saaibeen Buren 45% 
NI A UIIE MINI UNNI Sic 5-0: swine ye neta ere rpemiere dieiersrema ean eene 10% 
DOU BUORT HGRTET ROO Sa 5 5-0 r0:6:015:0'0:6 40000 356 0 0509 SS ORR ENG SNS 10% 





WROUGHT PIPE—The following discounts are to jobbers for carload lots 
at Pittsburgh mill: 


BUTT WELD 


Steel Iron 

Inches Black Galv. Inches Black Galv. 

POW Bivccuisecavss 62 50} LL, eee 30 13 
LAP WELD 

ee eee 55 43} Reicircisncreenean: ae 7 
2} to 6 59 47} ME i, ckoanlenises 26 I 
Zand 8 56 434 i 28 13 
9and 10 ......... 54 413 7 to 12 26 if 
ll and 12 53 40} 

BUTT WELD, EXTRA STRONG, PLAIN ENDS 
iiaUiacucwn. OB 49} PU Pe ocndsldic 30 14 
Zand 3... 61 50} 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
Dic ciaiinc eben 53 ee 8 Svceanscnsede 23 9 
OS re 57 431 BP OBS... ccrvcviene ; = 15 
OO ae 56 45 i a, 28 14 
CS) a 52 393 fo | ee 21 7 
9 and 10 45 7 —=——t' BOAR cease 2 





Iland 12... 


392 POWER 








HROILER. TUBES—Following are prices in New York warehouse of tubes manu- 
fuctured according to specifications of the American Society of Mechanical 
L-ngineers: 


Size Lapweld Steel C. C. Iron Seamless Steel 
RingeesaGadhonpensdseeee, o6eees $17 07 
Diiccvectehubeuserusnsbes «sates 19 20 
| reer ror Cee me ee $38 00 17 92 
Diwentchserewes dewneene 28 50 20 48 
Be ve ceesceceeseesereseee $17 33 25 00 20 24 
Bbc cepewretevnceveceseees 19 84 28 25 23 00 
Ri Chesenoekeeeecnsdeees 21 60 34 00 26 03 
DiCisnvereagevseunekwke 25.50 42 50 27 04 
reer er Cr Te 49 59 30 67 
Rr err nt 31.50 52 75 33 33 
Debicievk secadacewrneKes 38.03 67 00 40 11 


Tubes 2} in. diameter, or smaller, over 18 ft. long, 10 per cent extra. 
These prices are net per 100 ft. based on stock lengths. If cut to special 
lengths, billing will be based on the entire stock lengths. 
In addition to the above, st: and: ard cutting charges are as follows: 
2in. and smaller, 5c. per cut. in., 9c. per cut 
2} and 23 in., 6c. percut. 3} to 4in., 10e. percut 


ELECTRICAL SUPPLIES 





ARMORED CABLE 





Price per 1,000 ft.—5 per cent 10 days. 


Two Cond. Three Cond. 


B. & S. Size Two Cond. Three Cond. Lead Lead 
M Ft. M Ft. M Ft. M It 
No. 14 solid..... $36 00 (net) $ 50.09 (net) $164.00 $210.00 
No. 12 solid..... 135.00 170.00 225.00 265.00 
No. 10 solid..... 185. QU 235.00 275.00 325.00 
No. 8 stranded... 285.00 375.00 520.00 500.00 
No. 6strande'... 400.00 500.00 ee 


From the above lists discounts are Lead Covered 
25% 


Less than coil lots...... 50% Fs eee eran a ale ane « % 
Coils to 1,000 ft......... NG ae axe "ecarog. i grdinn Grae 30% 
1,00@to 5,000 ft....... ee ‘ . 35% 
5,000 ft. and over.... a 40% 





CONDUIT, Price per 1,000 ft.; ELBOWS AND COUPLINGS, Per 100 pieces, 
f.o.b. New York, with 10-day discount of 5 per cent. 








—Conduit——— Elbows —~ ~—Couplings— 

Size Black Galvanized Black Galva@m@tzed Black Galvanized 
In. Per M Per M Per C Per C Per C Per C 
} $56.50 $61.34 $7.76 $8. 83 $4.52 $4.92 
3 72.07 78.63 10.21 11.6? 6.46 7.03 
1 103.31 113.00 15.10 17.21 8.39 9.13 
Ih 139.77 152.88 20.51 23 07 11.78 12.75 
14 167.12 182.79 27.34 30.76 14.56 15.75 
2 224.8) ' 245.94 50. 13 56.40 19.41 21.01 
2} 355.50 388.85 82.03 $2.28 27.73 30.01 
3 464.88 508 50 218.74 246.10 41.59 45.01 
34 585.30 637.74 483.04 543.46 55.46 60.02 
4 714-17 776.30 558.23 628.06 69.32 75.02 





CONEUIT BODIES AND FITTINGS—Black or galvanized, 
Less than $10 list $100 list 


$10 list to$!00 and.uver 
DE BARRO 6 iki coc vse er diacicecrdsveads 10% 20% 28% 
Less than SUE IID... 60-5 0:4. 00s 6086 e060 5% 10% 20% 








CU1-OUTS—Following are net prices each in standard-package quantities: 
CUT-OUTS, PLUG 


Oy le BN ced teececwdeeewe $0.12 S&S SS Sameera 
AS eer . 16 3 AS errr fe 
he errr .27 py 5 oe . 47 
EA Fee Boece ccccdcvcccesees . 16 


CUT-OUTS, N. E. C. FUSE 


0-30 Amp. 31-60 Amp. 60-100 Amp. 
$0.27 $0.70 $1.75 


OS 4 PTT 

ES er 40 1.00 2.30 

8 AS ere Re . 87 bees 

Rete Oh Mere cesseecaece eoseeees .67 a 8 Res 
— AS Pee 65 - 2 

3 SS Sree reer ce 1.12 3 eee 

» eee one 2 10 





FLEXIBLE CORD—Price per 1,000 ft. in coils of 250 ft.: 


ee a UO, do. a vinccvesevsrsnecceekenveeseeens $21.09 
es ee NE IUD, 8. g scccs cease nda neveovereedtaeeeneees 24 00 
ee SN NI IIE, 6 os on 2 std vvec ence ceetcneseeeeseaqes 17.00 
Tie, BE Sebbees TOMIOUON THEE. go noc ccccccccvcesccocessecodcoseseee 20.25 
Be. FS CbRNeR CANVOBIES CONG. 6. co. oc ccviccccesecccese. coveceeseveses 15 25 
ee MN .  5.ak.s crocs Ree eee waeneeeCeepes 17.50 
No. 16 super service cord or similar... ... 0.0.0... 2.0 cece ee ree eees 94.00 
No. 14 super service cord or similar... .. 2... ........ 00000 es 140.00 





NATIONAI, ELECTRIC CODE FUSES, NON-REFILLABLE— 


250-Volt Std. Pkg. T.ist 600-Volt Std. Pkg. List 
3-amp. to 30-amp, 100 $0.15 3-amp. to 30-amp., 100 $0.30 
35-amp. to 60-amp., 100 30 35-amp. to 60-amp., 100 . 60 
6l-amp. to 100 amp., 50 90 65-amp. to 100-amp., 50 1.50 
10l-amp. to 20Q-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 
20!-amp. to 4"f-amp., 25 3.60 225-amn. to 400-amp., 25 5.50 
40l-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 8.00 


Discount: Less 1-5th standard pack- 
age, 60%; 1-5th to standard package, 
65%; standard package, 70%. 








RENEWABLE FUSES, ENCLOSED—List price each: 








. 250-Volt 600-Volt Std. Pkg. Carton 
Sizes List-Price List-Price Quantity Quantity 
Ito 30-amp....... $0.50 $1.10 106 10 
35to 60-amp....... 1.00 1.25 100 
65 to 100-amp....... 2.00 3.00 50 5 
110 to 200-amp....... 4 00 5.00 25 5 
225 to 400-amp....... 7.50 11,00 25 1 
450 to 600-amp....... 11.00 16.00 10 1 
450 to 600-amp....... 11.00 16.00 10 1 
REFILLS— 
 , Saree $0.30 ea $0.05 100 100 
ow ere 05 ea. 06 100 100 
a 10 ea. .10 50 50 
aa .15 ea. 15 25 50 
SS See . 30 ea. . 30 25 25 
re . 60 ea. .60 ‘ 10 
Discount Without Contract—F uses: 
SP Se ae ee ee 5% 
Unhroken carton but less than std. pkg...........- 22% 
Re hice i iharane 5 aan wcace Sat Nien hla xsd onions erneueee 40% 
Discount Without Contract—Renewals: 
PE I Ro ognn s. s ccusnugsve-ciawaaeaebeiodes .- Net list 
50 on carne Cn avtiielg-tcaeeeann pases 40% 
Discount With Contract—F uses: 
a 10% 
Unbroken cartons but less than standard package.. . 26% 
:  # +  ° ~~“ tReaeaei epee eiN 42% 
Discount With Contract— Renewals: 
I. 5. ito a arco da vlomoiawmeeacic Net list 
SIE ais ok.2Gb. bens euwarenenicnconne’ 42% 





FUSE PLUGS, MICA CAP OR CLEARSITT— 


0-30 ampere, standard package (500)... .. 0.0.2... eee eee cee ee eee $2.85 
0-30 ampere, less than standard package....... 3.15 





LAMPS—Below are present quotations in less than standard package quantities: 
Straight-Side Bulbs Pear-Shaped Bulbs or Bowl Enameled 








Mazda B— Mazda C— 
; . No. in : No. in 
Watts Plain Frosted Package Watts Clear Frosted Package 
10 $0.27 $0.32 120 50 $0.40 $0.45 60 
15 oan ome 120 75 45 <a 60 
25 27 32 120 100 50 ae 24 
40 27 32 120 150 .65 .70 24 
50 27 .32 120 200 . 80 .85 24 
60 32 | 120 300 gz. 1.35 24 
500 2 00 2.45 12 
750 3.50 3.70 
1.000 3.75 3.95 8 


Standard pkg. quantities are subject to discount of 10% from tist. Annual con- 
tracts ranging from $75.00 to $300,000 net allow a discount of 15 to 40% frora list. 


PLUGS, ATTACHMENT— 




















Each 
Porcelain separable attachment plug............... ...ccecccccecees $0 18 
Composition 2-piece attachment plug. ...................2eccceeeces «ae 
Se oS saw wid gata t/a Siw e G-Aiw Bie aces ees ae 
Small size—2 Pe. Plug—Composition.....................c cece eeeee 08} 
RUBBER-COVERED COPPER WIRE— Pes 1000 ft. f. 0. b. New York: 
Solid olid Stranded, 
No. Single Braid oe . Braid Double Rraid Deplex 
$9.45 $11.10 $17.60 
12.18 14.97 22.99 
16.15 17.90 29.45 
21.40 23 40 40.45 
Slots site 33.70 
Kiera 45 87 sermes 
ees 65.43 ee 
wamerass 88 43 rea 
acca 412.25 Pater 
saptideand 134 00 sereeew 
ecaatal ahs 157 50 aaaacte 
prac 188 00 nae 
SOCKETS, BRASS SHELL— 
-—— t In. or Pendant Cap ——— ———_——— } In. Cap —— 
Key Keyless Pull Key Keyless Pull 
Each Each Fack Each Each Each 
$0. 36 $0.33 $0. 50* $0.42 $0.39 $0. 56* 
Less 1-5th standard packnge...............20005 ‘ 30% 
Ga SEs £0 SIRNGAEE DOONNED..6occ ccc cesccecescccee 40% 
IT nds h65 be aemaidewc caciewtceeme aane 45% 
* Net. 
WIRING SUPPLIES— 
Friction tape, 3 in., less 100 Ib. 35c. Ib., 100 Ib. lots.............-+0-. 33c Ib. 
Rubber tape, ? in.. less 100 Ib. 35c. Ib., 100 Ib. lots..........2..000-- 33¢ lb. 
Wire solder, less 100 Ib. 27c. Ib., 100 | heat OED R EAD 29e. Ib. 
a IR, ON IIR oko. & 6 6.x cp tease a wicesncnnesinndeteeesweewen $1.00 doz. 





poaaray 5 7° SWITCHES, KNIFE—Safety type. externally operated, 250d.c 
or a.c., N.E.C, 


TYPE “C” FUSED BOTTOM 


Size, Double Pole, Three Pole, Four Pole, 
Amp. Eac Each ac 
30 $4.50 $6.00 $7.25 
60 7.50 8.25 10.50 
100 10.50 13.00 22.50 
200 16.00 20.00 36.00 
Discounts: 
Leen Ce SISO list VERO osc 5 ccc Rc cecicvcccvices 30% 
Seer SEN GUD «a5 wc oo cbbcueeeeshescwocnnens 30-5% 


SPO UAE VEINS OF OTE. > 5 occ ccceccccscic ccccccccece 35% 
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